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Bond Facts Paper Conservation 
More than 55,000,000 Americans own at least There is an acute shortage of paper. The 
one War Bond. That’s an average of better Government has required users of large quan- 
than 1144 bond owners for every U. S. family. tities of paper to reduce their consumption 
Sales of $25 Bonds alone have jumped to 23%. It urges those who use lesser quantities 
346 million pieces. That’s 69 times the number '_ to conserve it wherever practicable. For many 
of dollar bills now in circulation. months we have used lighter paper and, as a 
Of every $100 Americans saved in 1943, $44 further contribution to this effort, the number 
of pages in this magazine has been materially 

reduced—beginning with this issue. 

By decreasing slightly, spaces between the 
lines and reducing margins, the number of 
words on the pages has been increased more 
than sufficient to make up for the pages elim- 
inated (or will when articles already in type 
before the change was made have been used) ; 
hence, the magazine with fewer pages will 
contain slightly more reading matter than 
heretofore. 

There is considerable sacrifice in appear- 
ance, of course, but it is willingly accepted in 
view of the present circumstances. The change 
is not permanent. When the present strin- 
gency in the paper supply is relieved VETER- 
INARY MEDICINE will again have the most at- 
tractive format in the veterinary field. 

The government’s appeal to individuals to 
aid in the paper conservation and salvage pro- 
gram is urged upon our readers. (1) Make 
each piece of writing paper do its full duty; 
stretch every inch of wrapping paper. (2) 
Help your local stores save wrapping paper by 
discouraging double and extra wrapping of 
your purchases and carry a market basket or 
bag to save paper bags. (3) Save every bit of 
used paper for your local salvage drive. Paper 

The : ; is a vital need of the War effort. It’s ammu- 
ths magecine wae Gre PaCed otek Her tae, nition for victory. Think twice before you 


ouncil in cooperation with the War Product Board cru ; 
ind the Office of War Information. eyed nse! mple a piece of it! 
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Treatment for Filiarisis 

Neosam (stibamine glucoside) a pentavalent 
antimony compound, used in the treatment of 
kala-azar has given promise, on preliminary 
investigation, of being of value in the treat- 
ment of filiarisis which a few of our soldiers 
have contracted in the tropics. Neosam is re- 
lated to fuadin used in the treatment of 
heartworm in dogs. There is some prospect that 
it may be useful in that disease and not re- 
quire such prolonged treatment as does fuadin. 

Let wean 2S 
Most Effective Insecticide 

After the war DDT, a powerful new insecti- 
cide, will be available for use against the 
housefly. What it may accomplish in improved 
sanitation in kitchens, public eating houses, 
roadside stands, milk processing plants, milk 
houses and dairy barns is difficult to exagger- 
ate. Flies died within an hour when put into 
test cages that had been sprayed with the 
insecticide five months previously, in an ex- 
periment conducted by the Bureau of Ento- 
mology of the U. S. Department of Agricul- 
ture. In a dairy barn, the walls of which were 
sprayed with DDT, the flies were reduced 95% 
and remained at a low level for four months. 

F.5 Os. Bore 

Procaine Inhibits Sulfonamides 

Peterson and Finland: point out that the 
methods for determining sulfanilamide depend 
on diazotization and the coupling of the re- 
sulting diazo compound to produce an azo dye 
which can be easily estimated by colorimetric 
comparison. Procaine hydrochloride employed 
in local anesthesia has a free aryl amine 
which may enter into this reaction and may 
inhibit the action of sulfonamides in the 
blood.? The authors find that procaine hydro- 
chloride in amounts ordinarily employed for 
local anesthesia may be absorbed into the 
circulation in sufficient concentration to exert 
a definite inhibiting effect on the sulfonamides 
that may be present in the blood. Infection 
introduced into an area which has been infil- 
trated with procaine may become established 
locally in spite of the continuous presence in 
the body of bacteriostatic concentrations of 
sulfonamide drugs. It is desirable to use local 
anesthetic drugs other than para-aminoben- 
zoic acid derivatives for infiltration when 
performing exploratory punctures of poten- 
tially infected areas. Procaine and other an- 
esthetics of the para-aminobenzoic acid series 
should also be avoided in extensive operative 
procedures on patients having severe infec- 
tions in which rapid and effective action of 
sulfonamide drugs is essential. 

1 Peterson, O. L., and Finland, M., Am. J. Med. Sci., 207, 


p. 166, 1944. 
2 Vet. Med., 37:1, p. 1, 1942. 
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Penicillin in Virus Diseases 
Eighty mice were inocculated with the virus 
of ornithiosis (psittacosis). Forty were given 
penicillin; 40 were untreated. Of the treated 
group, 35 lived, of the controls 35 died. 


a. eS es 
In test tube experiments at the Wistar In- 
stitute of Anatomy and Biology, it was dis- 
covered that penicillin will kill rat bone cancer 
cells while leaving unharmed normal cells 
growing beside them. 


ee: ae bee 

Although both penicillin and penatin are 
derivatives of the mold Penicillium notatum, 
their action against brucella organisms is by 
no means identical. While the former has but 
weak action against Brucella abortus, growth 
is strongly inhibited or completely suppressed 
by the latter when optimal cultural conditions 
are used. Penatin is also active against Es- 
cherichia coli and Staphylococcus aureus, 
whereas penicillin fails materially to modify 
the growth of these two organisms.—J. Bact. 

ee i ae 
Penicillin Dressing 

That glycerine may have a useful role in 
providing a new type of penicillin dressing is 
apparent in a recent report* by G. H. Robin- 
son and J. A. Wallace. Knowing that pure peni- 
cillin is not available for general use, but real- 
izing that the topical application of a less puri- 
fied penicillin might be of value in the local 
treatment of wounds, furnuculosis, sinus in- 
fections, gonorrhea and other infections of the 
skin and mucous membranes, they sought a 
means to grow the potent drug in direct con- 
tact with the lesions. This was finally achieved 
as follows: A dressing 5 cm. x 5 cm. composed 
of eight layers of gauze was placed in a Petri 
dish and saturated with a medium containing 
1% yeast extract, 2% dextrose, 2% corn starch 
and 2% glycerine. This was autoclaved and 
inoculated with Penicillium, the mold that 
produces penicillin. 

Tests showed that a fair amount of penicillin 
is produced‘in the dressing over a period of 
4 or 5 days and that a bacteriostatic condition 
would be maintained at the point of contact 
with the lesion. Clinical application of the 
penicillium inoculated dressings on a series of 
patients who had not been benefitted by other 
forms of therapy showed the efficacy of the 
procedure. Although only a few patients were 
so treated, the evidence thus far obtained 
offers promise of being a useful addition t 
the medical armamentarium for treating acute 
and chronic pyogenic infections.—Glycerin¢ 
Facts. 


*Science, 98:329, 1943. 
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The Surgeon General at the M. F.S. S. 





/ 
f 





An illustration of the graduating class, Advanced Course, Medical Field Service School, Carlisle Barracks, Pa., 
Dec. 15, 1931. The present Surgeon General of the Army (third from left standing) was a member of this class. 
Those shown in the halftone are: Standing left to right. Major Bertram F. Duckwell: Major Charles C. Hillman 
(Now Brigadier General, Chief Professional Services in the office of the Surgeon General); Major Norman T. 
Kirk (Now Major General, The Surgeon General); Major Guy L. Qualls, Major Robert H. Duenner and Major 
Earl L. Parmenter. Seated, left to right, Major John M. Willis (Now Brigadier General): Major Paul W. Gibson. 
Assistant Commandant; Brigadier General Edward L. Munson, Commandant of the School; Lt. Col. Delwin M. 
Campbell, class president; Major Henry P. Carter: Major Herbert W. Taylor, Senior Dental Instructor. All are 
Regular Army medical officers except Col. Campbell, a veterinary officer, and Major Taylor, a dental officer 


The Medical Department of the Army is 
making a most enviable record in this war 
even when compared with its brilliant record 
in World War I. 

In the former war 15% of the battle casual- 
ties evacuated to Army hospitals died; in this 
war only 3% die. In 1917-18, deaths from dis- 
ease were 14.1 per thousand soldiers per year. 
In this war the mortality from disease is 0.6 
man per thousand, per year. In 1943, 173,527 
sick and injured were evacuated by air and 
only 11, or an average of 1 in 15,775 patients, 
died in transit. The total distance the wound- 
ed were evacuated by air in the Mediterranean 
Campaign was 16,491,266 miles and there was 
only one patient died enroute. In the Tunisian 
battle, casualties were evacuated to a base 
hospital 230 miles distant in one hour and 20 
minutes. The same trip by motor ambulance 
tequired 12 to 15 hours and by hospital train 
22 hours. 


The veterinary service, which is a part of the 





medical department of the Army, has exact- 
ing tasks of great magnitude in this war. Food 
must be inspected in quantities never before 
envisioned. This food is procured, not only 
from the usual sources but much of it from 
processors new in this field and unfamiliar 
with the manufacture, storage and packaging 
of food products, which increases greatly the 
difficulty of supervising the processing and 
inspecting the finished product. The great 
quantities of dehydrated food procured for 
overseas forces has entailed many new and 
complicated problems of inspection. The enor- 
mous demand for fluid milk by the armed 
forces in this country has necessitated the 
procurement of milk from thousands of dairy 
farms and hunreds of processors whose stand- 
ards of sanitation did not meet Army require- 
ments. This made it necessary for the veter- 
inary service to engage in extensive educa- 
tional and “clean-up” campaigns to qualify 
these sources. The same situation prevailed 








also in creameries, cheese factories and proc- 
essing establishments for other dairy prod- 
ucts. One result of the widespread sanitary 
improvement which army veterinary inspec- 
tion has brought about will be cleaner, more 
palatable and more wholesome dairy products 
for the general population after the war. 





Ten of the Regular Army senior veterinary officers 
were ordered to Africa, Italy, India, China and South- 
east Asia a few months ago. Five of them are shown 
here on their arrival somewhere in India. From left to 
right they are: standing, Col. Jack Fuller and Col. Harry 
E. Van Tuyl;: sitting, Col. Daniel Mallan, Col. Isaac O. 


Gladdish and Col. Raymond I. Lovell. All have seen 
service in the Philippine Islands and thus have had 
first-hand experiences with tropical diseases 


Veterinary officers and veterinary enlisted 
personnel on foreign duty are confronted with 
many new and difficult tasks. The animals of 
the “old army” included only horses and mules 
and their diseases comprised, in the main, only 
those prevalent in this country with which 
of course all veterinarians are familiar. But 
now the list of animals includes also War Dogs, 
African burros, Chinese ponies, Indian bul- 
locks, etc_—almost any animal that can draw 
a cart or carry a pack. Since in this war all 
local food supplies available are drawn upon 
for the subsistence of our overseas forces the 
diseases of food animals, all over the world, 
concern our army veterinary service. The 
problem is extremely complicated in India, 
China, Burma and the Islands of the Western 
Pacific; Asia being the original home of most 
of the plagues and the present habitat of al- 
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most every disease to which animal flesh js 
heir. 

Al? those more or less mysterious, exotic dis- 
eases, which, for us, have existed only in text- 
books—mal de caderas (baccy poy), murrina, 
surra (el debab), nagana, equine piroplas- 
mosis (biliary fever), African horse sickness 
(perdeziekte) , blue tongue, ulcerative cellulitis 
epizootic lymphangitis (culebrilla) , rinderpest 
(cattle plague), contagious pleuropneumonia, 
foot-and-mouth disease, canine piroplasmosis 
and: various tropical parasitisms—are every- 
day experiences to our overseas veterinary 
service; while glanders, anthrax, dourine 
(maladie du coit), vesicular stomatitis, mange, 
myaises, purpura hemorrhagica, trichophytosis 
and others more or less uncommon here, are 
ever present at some of the world-wide sta- 
tions of our military forces. 


7. ;'¢:- 


Is Your Convention Justified? — 


“Although a number of organizations, large 
and small, have canceled conventions in com- 
pliance with the request of the Government, 
many others are continuing to hold ‘conven- 
tions as usual,” says Col. J. Monroe Johnson, 
director of the Office of Defense Transporta- 
tion, in a release from the O.D.T. late in May. 

“We are obliged to report that even with the 
prospect of invasion and the resulting need to 
keep transportation lines clear, unnecessary 
trade shows and conventions continue to be 
planned. The governing officials of these or- 
ganizations obviously. have neglected to take 
into consideration the harm these conventions 
inflict on war-transportation efficiency. 

“The O.D.T. has repeatedly requested that 
conventions and other  travel-stimulating 
meetings be canceled for the duration. Con- 
vention travel is especially disruptive because 
of the concentrated impact of its additional 
passenger volume on the war-limited trans- 
portation facilities. The resulting traffic con- 
gestion is far beyond what might be expected 
from the small percentage of passengers that 
conventions add to the total number carried. 

“Holding unnecessary conferences in wal- 
time is outraging sensibilities of business men. 
They feel that they are being badgered into 
attendance at a time when convention-going 
is impeding essential travel, and when they 
would, by preference, stick strictly to the wal 
job at home. 

“Organized troop movement and casualty 
transportation is gaining record-breaking pro- 
portions. The hardships involved in the can- 
cellation of conventions involving travel cal- 
not be compared with outright danger such 
non-essential travel imposes on the war effort.’ 
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To conserve leather, the Army Quartermas- 
ter has developed a harness made of cotton 
webbing. The material is chemically treated 
against moisture, mildew and weathering and 
is of strength equal to leather harness. With 
care it is expected the new type harness will 
be serviceable for ten years. 

| Sa Ae 
Uremia in Baby Pigs 

Heavy death losses of pigs during the first 
two weeks of life have occurred recently in 
the Beltsville herd. A high percentage of these 
appear to have had uremia, a disease in which 
excretory products that are normally given off 
by the kidneys accumulate in the blood and 
finally cause death. The condition is charac- 
terized by deposits, presumably urates, in the 
uriniferous tubules (excretory ducts of the 
kidneys) and a marked increase in urea, uric 
acid, and other compounds in the blood, kid- 
neys and liver. The blood-sugar content of 
most of the affected pigs is within the normal 
range, a fact that appears to differentiate this 
disease from the so-called baby-pig disease 
due to hypoglycemia (low blood sugar). The 
cause of uremia is not known and success has 
not been attained in treating the disease — 
Ann. Rept., B.A.I., U. S. Dept. Agr., 1943. 

eh 5 7 


Selection of Swine for Breeding 

As a result of experiments at the Regional 
Swine Breeding Research Laboratory at Ames 
and the study of swine breeding records at 
state experiment stations in the Corn Belt, 
Dickerson and Hazel have developed a new 
swine breeding guide that they believe will 
speed up herd improvement. 

Genetic improvement is computed in the 
two major factors of successful swine produc- 
tion—the growth rate of pigs and the produc- 
tivity of sows measured by the number and 
weight of litters at weaning time. Their con- 
clusion is that heredity is responsible for 30% 
of the variation in the growth rate of pigs to 
the age of six months, 15% of the variation in 
the weaning weight of pigs and 18% of the 
productivity of. sows. 

The authors’ plan provides for culling (cas- 
trating) two-thirds of the boars at weaning 
and retaining the remainder till they are five 
to six months of age, at which time 80 to 
9% of them should be castrated. 

About twice the number of gilts that are to 
be retained for breeding should be kept in 
the breeding herd until they reach the age of 
five to six months and then the culling should 
be completed. However, even more rapid prog- 
Tess can be made by postponing final culling 
of the sows until they have weaned their sec- 
ond litter, 
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The laying house mortality rate for poultry 
declined from 19.4% for 1942 to 16.2% for 1943. 
This effected a saving of 70 million pounds of 
poultry meat. 


lee: 5 7 
Equine Encephalomyelitis in 1943 

The incidence of encephalomyelitis in the 
United States was low last year—only 4,768 
cases being reported to the federal Bureau of 
Animal Industry. The deaths numbered 1,622. 
As in several preceding years the outbreak 
centered in Iowa which reported 675 cases. 
Minnesota, 423 cases, Nebraska, 398 cases, 
Michigan, 367 cases, Illinois, 272 cases, Okla- 
homa, 285 cases and Indiana, 161 cases, in- 
cluded more than half of all the cases. How- 
ever, 760 cases were reported from California 
and all the Mountain and West Coast states 
experienced many cases. There were very few 
cases east of Indiana or south of the Ohio 
River. 

Michigan horses where the eastern type of 
the disease prevailed again this year for the 
second time, suffered the greatest mortality. 
The deaths reported numbered 349 but the 
official reports were incomplete. Michigan vet- 
erinarians have stated there were no recov- 
eries. 

v Y vy bi 


Swine Require Salt 

Owing to the shortage of animal protein, 
hogs are being fed less tankage than formerly 
and more soybean, peanut, linseed or other 
oil meals. When this is the case it should not 
be overlooked that the animals require more 
salt. 

Salt is not just a condiment, added to the 
animal ration to make it more palatable, but 
an essential mineral. Swine and other domes- 
tic animals become unthrifty when given in- 
sufficient salt regardless of how nutritious the 
remainder of the ration may be. Even when 
the ration of swine was balanced by tankage, 
which is rich in salt, one of the Canadian agri- 
cultural experiment stations determined that 
supplying additional salt increased the gain 
from the feed consumed; one pound of salt, in 
effect, saving seven pounds of grain. 

At the Iowa experiment station, where a 
swine ration was balanced with oil meal in- 
stead of tankage, one pound of salt saved as 
much as 213 pounds of grain as compared to 
control groups which were fed a ration with- 
out any additional salt, and the other received 
it ad lib. 

Professor Bohstedt of the University of Wis- 
consin recommends that hogs be supplied in 
their ration one-half pound of salt for each 
100 pounds of grain consumed and, in addi- 
tion, that it be made available, “free choice.” 
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Demodectic Mange of the Milk Goat: 


EMODECTIC mange in the milk goat has 
been observed in a number of herds in 
Missouri during the past five years, thus fur- 
nishing an opportunity to make observations 
and to study this parasitic disease. The lesions 
in a number of cases were observed and let- 
ters had been received describing other cases, 
before discovering the demodectic mange mite 
in the nodules of the infected animals. 
History 

Cram,} 1925, made the first report of the 
disease, followed by a report? from the Divi- 
sion of Experimental Surgery and Pathology, 
Mayo Foundation, the same year. It appears 
from these papers that both reports refer to 
the same herd. In both instances the goats 
were obtained from a purebred Toggenburg 
herd in St. Louis. Cram gives a rather com- 
plete review of the foreign literature, with 
photographs and drawings of the mites. She 
states that her report is “what is believed to 
be the first report of demodectic mange of the 
goat as having occurred in the United States.” 

It should be mentioned that at the same 
time Doctor Cram received the specimens at 
Washington, the Veterinary Division of Iowa 
State College received material from the same 
case and reported the demodectic mange mite 
as being found and that the condition is con- 
sidered incurable. 

It is peculiar that all of the following cases 
observed were in Toggenburg goats. 


Cases 

No. 1. The first case observed in Missouri 
was a purebred Toggenburg milking doe. She 
had just been clipped and about 60 nodules 
were present on her sides, shoulder, neck and 
jaws. At that time demodectic mange was not 
suspected and further investigations were not 
made. 

No. 2. Later an affected doe was found in a 
herd of approximately fifteen head of Toggen- 
burgs in a central Missouri city, about 25 miles 
from the first case. This doe was retained in 
the herd about one year after the disease was 
observed. She was not treated, yet there was 
no spread of the disease to the other goats. 

No. 3. In another herd of 25 purebred Tog- 
genburgs in north central Missouri, one ani- 
mal was found to be infected; however, the 
remaining 24 goats remained healthy. 

No. 4. The fourth case occurred in central 
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Missouri in a herd which consisted of only 
three goats, two of them Alpines and the other 
a grade Toggenburg wether. The Toggenburg 
was the only goat affected. 

No. 5. The fifth case was from Connecticut, 
The illustrations for this paper were taken of 
an animal from this purebred Toggenburg 
herd. 

Other caSes previous to these had been re- 
ported by mail, so it might be said that de- 
modectic mange in goats is widespread in. the 
United States, though often not recognized as 
such. This is in accordance with the report 
from the Mayo Foundation which said that 
“the disease is probably rare, especially in the 
United States. However, it may be that its 
recognition is more rare than its occurrence.” 


Fig. 1. Head and neck of an adult Toggenburg milking 

doe affected with demodectic mange. The clipped area 

shows the nodules. The cross lines illustrate the posi- 
tion of incisions made in treatment of each nodule 


This is likely the crux of the matter. There 
are several specific reasons why such may be 
the case: (1) the disease is not fatal, (2) it 
does not take epidemic form and (3) the com- 
paratively long hair of the Toggenburg goat 
hides the lesions and they may remain unde- 
tected for a considerable period. 

The photograph of the mange mites (Fig. 3) 
was obtained from one of the lesions, o 
nodules, from the herd in Connecticut. Other 
specimens were taken from some of the cases 
observed in central Missouri. 

In one of the herds (No. 2) in central Mis- 
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souri, the owner had a Chow dog affected with 
mange for several years and, naturally, sus- 
pected that the mange in the goat may have 
peen contracted from the dog. This probably 
was not the case for it is unlikely that demo- 
dectic mange of the goat would be contracted 
from affected dogs. In most cases it is difficult 
to transmit this form of mange from one dog 
to another. 


Fig. 2. Clipped area on the body of the goat shown 
in Fig. 1. This doe had a total of 88 nodules on the 
head, neck and body 


Microscopic Examination of Nodules 

As soon as it was suspected that these 
nodules in the milk goat might be caused by 
the demodectic mange mite specimens were 
immediately obtained. The nodules were in- 
cised by opening the skin directly over the 
nodule and removing a grayish-white, pus- 
like, semi-cheesy material. When examined 
under the microscope the material was found 
to be a mass of demodectic mange mites, 
detritis, and other excretory products which 
usually accompany such material. The find- 
Ings corresponded to those described by the 
authors mentioned previously. 

The accompanying photographs of some of 
the mites are characteristic of those found in 
all cases. Following the suggestions of Cram, 
this parasite is designated as Demodez follicu- 
lorum var. caprae, assuming that it is the 





same as reported previously. The lesions on 
the skin, as illustrated by the accompanying 
illustrations, will enable veterinarians to diag- 
nose this disease without a microscope. In 
every case possible, however, the clinical diag- 
nosis should be confirmed by microscopic ex- 
amination. 





Fig. 3. Photomicrograph of Demodex folliculorum var. 
caprae, showing adults, a skin cast of the parasite (1) 
and eggs (2). Magnified 100 diameter 


Symptoms 

In some cases observed no symptoms of 
dermatitis, such as scratching, were noted. In 
other cases the owners reported that the ani- 
mals. scratched or rubbed the affected parts 
against objects, indicating a definite itching. 
In some animals the hair was rubbed off, 
especially on the sides of the jaws. In most 
of the cases observation of the goat alone 
would not have revealed the presence of the 
lesions caused by the parasites, In other cases 
the presence of the nodules were evident under 
the hair on the side of the jaws and could be 
felt by running the hand lightly over the 
skin. However, after a goat was clipped the 
nodules were clearly evident. 

In one animal, 83 nodules were present. In 
another herd the number and location of the 
nodules were as follows: front legs from knee 
up, 8; head and jaws (none on top), 10; neck, 
25; chest, 3; shoulders, 20; sides, 28; and rump, 
2. The total number was 96. Forty to fifty 
nodules in the skin around the neck, shoulders, 
sides and back have been reported.? It would 
appear from observation of other cases that 
the number of nodules usually found in a 
well developed case is between 80 and 98, 
since the nodules of the two cases reported 
were carefully counted. The size of these 
nodules as observed corresponded very closely 
to those described':? earlier. The nodules ob- 
served varied in size from .5cm to 1.25cm in 
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diameter. One case (No. 4) should be men- 
tioned, however, in which the diameter of the 
nodules was very much larger than the largest 
reported. In this case the owner had attempted 
to treat the lesions by making an incision in 
the skin and squeezing out the contents of the 
nodule. Because medicinal treatment did not 
follow the expulsion of the pus, the nodule 
immediately began to enlarge. In practically 
all improperly treated nodules there was great 
enlargement. The nodules varied in size up to 
5cm. They were raised much more above the 
surface than the unmolested ones, and their 
surfaces were denuded of hair. This is not 
regarded as the usual course of the disease 
but as an illustration what may happen if 
the nodules are not properly treated. 


Spread of the Disease 

After observation for several years, it ap- 
pears that demodectic mange, although quite 
common and in many cases undetected in 
herds of Toggenburg goats, seldom affects 
more than one or two individuals in a herd. 
Also the spread is almost negligible within a 
period of two years. The slow spread of the 
disease may be explained by, (1) the para- 
sites do not, as in the dog, infect the hair 
follicle, (2) they may enter the goat’s skin 
only through the openings into the sebaceous, 
or other glands of the skin, and for that rea- 
son a goat might be exposed a number of 
times without ever contracting the disease. In 
one herd (No. 2) of about 15 goats, in which 
only one case of demodectic mange was found, 
another adult Toggenburg developed a scaly, 
scurfy condition of the skin in the posterior 
fetlock region of all four feet. Since its ap- 
pearance was somewhat similar to red mange 
in the dog, scrapings were taken from the 
area, but microscopic examination failed to 
demonstrate the Demodezx folliculorum var. 
caprae. 

Treatment 

The infected goat (herd No. 2) was secured 
for treatment. She was clipped very closely 
over the entire body with an electric clipping 
machine. The nodules were easily observed 
and 83 were counted. The treatment was 
practically the same as that used in earlier 
reports.? 

In the treatment of the case described a 
cross incision was made immediately through 
the nodule (Fig.1) with a Bard-Parker scalpel 
(handle No. 3 and blade No. 12). The cross 
incisions were made entirely through the skin 
into the contents of the nodule. Then by means 
of a curette (Fig. 4), the content of each 
nodule was removed carefully. A few drops 
of a 10% carbolic acid solution was then in- 
jected into each sac. The entire area was then 
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painted with tincture of iodine. Two weeks 
after the operation the animal was inspected 
and only in one or two places could the 
remnant of a nodule be found. The goat was 
sold as a healthy animal six months later and 
has remained well ever since, there being no 
further evidence of the parasite or its lesions, 

When treating infected goats it should be 
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Fig. 4. Knife and curette used in the treatment of the 
nodules. The contents of each nodule must be com. 
pletely evacuated 


kept in mind, first, that they should be clipped 
very closely so that the lesions may be more 
readily detected, and second, the treatment 
must be very thorough. That is, the incisions 
through the nodules must be sufficiently deep 
so that the material can be propérly evacu- 
ated as described, and then the medicinal 
treatment should follow. 

The publication of this report of mange in 
the milk goat should be of interest to veter- 
inarians who are in areas where the milk 
goat is present in such numbers as to con- 
stitute an industry. It is estimated that there 
are six million milk goats in the United States 
and that they produce approximately five mil- 
lion quarts of milk a day. For the past 14 
years the author has given considerable time 
and attention to the study of diseases and 
parasites of milk goats. 


Flot 


Other: Skin Injuries of Goats 

Goats are frequently subject to scratches, 
punctures and infections from thorns, awns, 
spines and burrs. Thus many plants that are 
not poisonous to goats may be quite trouble- 
some by causing mechanical injuries with con- 
sequent infection. Often a herd will come in 
from pasture or woodlot with udders badly 
scratched, or with less noticeable injuries or 
thorn punctures on other parts of their bodies. 
Frequently, if one runs an inquiring hand 
over the goat one can feel thorns or buts. 
Often these cause a break in the skin, allow 
infection to enter, and sometimes lead to ab- 
scesses. The rather common occurrence of 
abscesses in the head and neck of the goat 
may well trace their inception to such punc- 
tures—Dairy Goat Bulletin. 
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Acetonemia, a Vitamin A Deficiency—II 


N a previous discussion! it was pointed out 
that acetonemia is extraordinarily preva- 
lent among the milk cows in the Cotton Belt 
during January, February, and March when 
the commonly used feed of cows in that sec- 
tion is extremely low in vitamin A. It was also 
reported that recovery in cows affected with 
uncomplicated acetonemia was prompt and 
complete when vitamin A was given to them 
and, finally, that primary acetonemia is 
simply a manifestation of vitamin A deficiency. 
In this, as in the preceding discussion, “ace- 
tonemia” is used to designate the condition 
generally called by that name by veterinarians, 
particularly in the South—a condition accom- 
panied by acute clinical symptoms. “Ketosis” 
was and is used to designate the condition in 
cattle in which the blood and urine changes 
are similar but the clinical symptoms of ace- 
tonemia are absent or unimportant. “Ketosis” 
is employed in medical literature to designate 
both the mild and the severe type of the ail- 
ment in man. The symptoms were described 
in the preceding article and need not be re- 
peated here. 

As explained in the initial report, approxi- 
mately one-half of the season of greatest 
prevalence of acetonemia was spent in mak- 
ing a survey of the conditions under which 
acetonemia occurs in 15 states. The history 
of the disease indicated that the prevalence 
could be expected to subside rapidly at the 
end of March. Thus we were confronted with 
delaying further study until next winter or 
to return to East Lansing, assemble the neces- 
sary personnel, scientific apparatus and trans- 
port it to Mississippi as quickly as possible and 
continue the study this season. The latter 
plan was chosen. 

However, unforseen delays intervened and 
it was the 29th of March before the laboratory 
was set up in Corinth, Miss., and ready for 
operation. The investigation was hampered 
greatly by this delay. At the middle of Febru- 
ary, four to 10 cases of acetonemia, severe 
enough to require the services of a veterina- 
tian, were occurring daily in the Corinth sec- 
tion. By the end of March the problem of 
finding uncomplicated cases was a difficult 
and time-consuming one. In February 85% 
of the cases seen were uncomplicated and only 
15% complicated by other ailments—chiefly 
of uterine origin. In April the prevalence of 
complicated cases was about the same but 
the uncomplicated cases had largely disap- 
peared with the availability of green vege- 
tation to the animals. As a result a consider- 
able part of the work planned was perforce 
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put off until next season but enough progress 
was made to justify a further report. 

Another difficulty encountered with the first 
appearance of green leaves on honeysuckle, 
wild crab, wild plum and wild cherry trees 
was a considerable amount of plant poison- 
ing. As the owners of the poisoned animal 
often mistook the symptoms for those of ace- 
tonemia, this resulted in many calls to such 
animals and thus entailed loss of time and 
effort. 

However, it. was possible to study a few cases 
(far fewer than had been planned) from the 
following aspects: 

1. The blood sugar and blood and urine ace- 
tone levels in clinically normal cows. 

2. Effect of the administration vitamin A 
on the blood sugar, the blood and urinary 
acetone levels and the milk production of 
clinically normal cows. 

3. The same factors in cows suffering from 
acetonemia and ketosis. 

4. The vitamin A, carotene, sugar, acetone 
and hemoglobin content of the blood of clini- 
cally normal cows and of cows affected with 
acetonemia either as a primary or secondary 
ailment. ; 

In the past 12 years there has been a great 
deal of research into the cause and nature of 
acetonemia (ketosis) in cattle. The economic 
importance of the problem is further attested 
by a much larger number, who have written 
upon the subject from clinical or other aspects. 
The agreement of these various research 
workers and clinicians on the essential facts 
in connection with the ailment is truly re- 
markable. Detailed studies by Alston,? Boddie,? 
Boley,12 Brouwer,‘ Butts,5 Cutler,5 Dijkstra,s 
Duell,> Duncan,* Fincher,’® Hallman,' Hay- 
den,* Huffman,* Knodt,? Lormore,?° Roepke,1! 
Sampson,®*12 Shaw,°® Sjollema, Tobin,* Udall,12 
White® and a number of others, have contrib- 
uted to the knowledge and understanding of 
the subject. 

The consensus regarding acetonemia may 
be said to have established: 

1. That a low level of blood sugar is char- 
acteristic of severe cases. 

2. That there is a high concentration of 
acetone bodies (ketones) in the blood and 
urine. 

3. That the majority of the cases occur from 
December to April—a marked seasonal oc- 
currence. 

4. That the ailment usually occurs in high- 
producing, well-nourished cows from five days 
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to six weeks or longer following parturition. 

5. That a low blood sugar level and high 
ketosis may occur without clinical symptoms. 

6. The more recent research indicates that 
there is liver impairment or dysfunction. 

In addition to the above (except for part 
of No. 4) our own investigation establishes: 

1. Primary, uncomplicated acetonemia (ke- 
tosis accompanied by clinical symptoms) is 
far more prevalent in the Southern States 
than it is in the central and northern por- 
tions of the country and that the same blood 
and urine chemical picture prevails in the 
South as elsewhere. 

2. That acetonemia ordinarily occurs in 
high or fairly high-producing cows, which 
are maintained on a diet inadequate for their 
requirements in quality or quantity, or both. 
It is not limited to well-nourished cows but 
may appear in any bovine animal on a diet 
that is relatively inadequate. It depends upon 
the relation between the intake and output. 
The higher producers in a herd may suffer 
on a diet that is adequate for the average 
cow in the herd. Further it occurs frequently 
as early as the second day after parturition 
and sometimes, though rarely, earlier. 

3. That depletion of the vitamin A reserve 
of the animal by the colostrum and flush milk 
production is indicative of the impaired liver 
function, the altered blood and urine chem- 
istry and the clinical symptoms which occur 
in the usual cases of primary, uncomplicated 
acetonemia, ie., this type of acetonemia is a 
vitamin A deficiency. Further, marginal vita- 
min A deficiency may be a contributing fac- 
tor in acetonemia which occurs as a compli- 
cation of metritis and other debilitating ail- 
ments. 


Theories as to the Cause of Acetonemia 

In acetonemia there are two important de- 
partures from the normal chemistry of the 
blood—the sugar is lowered and the ketone 
bodies are raised. Various theories as to the 
cause of the ailment have been built around 
these facts. Briefly stated, the ones of widest 
acceptance have been: 

1. The carbohydrate intake is insufficient, 
with a resulting increased fat metabolism. 

2. The glycogen stored in the liver is not 
released to the blood or the carbohydrates in 
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the diet are not utilized to a normal degree 
and as a consequence the metabolism of fat 
is raised. 

3. Because sufficient carbohydrates are not 
available, increasing quantities of fats are 
used but not completely oxidized. 

4. The increased ketones in the blood may 
be due to incomplete oxidation of fats with 
the production of toxic oxidation products. In 
all of these theories the liver is implicated. 

Our theory is that primary acetonemia is 
due to an impaired function of the liver which 
often results from a lack of vitamin A. Sup- 
port of this is to be seen in (1) the rapid and 
complete disappearance of the clinical symp- 
toms, (2) marked rise in the blood sugar 
level, (3) almost immediate decrease of the 
amount of ketone in the blood to norma! and 
(4) the promptness with which milk produc- 
tion returns to normal and often above that 
produced before the attack; when large doses 
of vitamin A are administered. 

The foregoing is based upon the observa- 
tions reported in the preliminary discussion, 
to which reference has already been made, 
and to the subsequent observations reported 


. Methods Employed . 

When a case of acetonemia was reported 
the animal was seen and a diagnosis was 
made by Dr. W. L. Stroup or the writer. In 
most cases, a sample of blood was then drawn 
from the jugular vein and a sample of urine 
was obtained, followed by the administration 
in capsule of the selected dose of vitamin A. 

Most of these cows were seen daily during 
the critical stages. If conditions indicated that 
it was desirable, blood and urine samples were 
obtained later and the analyses compared with 
those of sample obtained prior to treatment. 

Vitamin A and carotene determinations 
were made by a modification of the Dann and 
Evelyn method (J. Biochem., 32, p. 1008. 1938). 

The blood sugar was determined on Somo- 
gyi filtrate (1930). Since blood sugar values 
are lowered by digestion of glucose on stand- 
ing, efforts were made to obtain the filtrate 
as quickly as possible. In most cases, proteins 
were precipitated out of the blood within 
about 30 minues of the time the sample was 
drawn from the cow. 

During the early part of the study blood 


TABLE I—SUMMARY OF VITAMIN A ANALYSES OF BLOOD PLASMA 








Before Treatment 


After Treatment 





Carotene Vitamin A Carotene Vitamin A 
I.U./100cc I.U./100cc 1.U./100cc I.U./100cc 
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sugar was determined on the Somogyi fil- 
trate by the Hoffman method (1937) using a 
Cenco photelometer calibrated with CP glu- 
cose. It was observed that the blood sugar 
yalues tended to run somewhat higher than 
those reported in the literature for cow’s 
blood. Also, it was obvious that the Hoffman 
method was not ideal for measuring low 
levels of blood glucose because the range of 
the readings was relatively small. For these 
reasons, later determinations were made by 
the Folin modification of the Folin-Wu 
method. As is shown by Table I, fair agree- 
ment was obtained’ by the two methods ap- 
plied on the same filtrate. 





A laboratory was set up in Corinth March 29th and 
dismantled April 8, 1944 


Urinary acetone bodies were determined as 
acetone by the method of Van Slyke (1917) 
using a sample of filtrate equivalent to 2.5cc 
of urine, the milligrams of precipitate were 
multiplied by 2.48 to obtain milligrams of 
acetone bodies calculated as acetone per 100cc 
of urine. 

The blood acetone bodies were determined 
by taking 10cc of whole blood with 100cc of 
water and adding 20cc of cold 10% mercuric 
sulfate solution. The mixture was shaken, 
made up to 250cc and, after 15 minutes fil- 
tered. 125cc of this filtrate was treated as 
in the method for determination of acetone 
bodies in the urine. The milligrams precipi- 
tate were multiplied by 1.24 to give the milli- 
grams of total acetone bodies as acetone per 
10cc of blood. The objections to this pro- 
cedure have been reviewed by Barnes and 
Wick (1939) but the method is believed to 
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give results that are satisfactory from a com- 
parative standpoint. 

Milk samples were examined using the pro- 
cedure followed for blood samples. 

Hemoglobin was determined by the method 
of Sheard and Sanford (1929). 

A number of urine samples were examined 
for albumin, using the nitric acid ring test as 
described by Hawk and Bergeim (1927). 


TaBLE II—COMPARISON OF HOFFMAN AND FOLIN 
BLoop SuGaAR METHODS 








Milligrams Glucose per 100cc 








Hoffman Folin 
Sample Method Method 
C-11 22.5 21.0 
C-13 57.5 59.5 
C-14 56.0 58.8 
C-15 46.5 51.0 
C-16 56.0 59.0 

Case Records 


C-1. Jersey Cow.—First seen March 29, 1944. 
This cow was sick on the morning of March 
29th and had been given an ounce of chloral 
hydrate at that time. At three o’clock that after- 
noon the vitamin A treatment was commenced. 
Her calf was two weeks of age. The cow and the 
calf had been purchased ten days previously by 
the present owner. Her diet prior to purchase 
is unknown. For the past ten days she had been 
fed cottonseed meal and hulls and lespedeza hay. 

Symptoms: Staggering. Needed help to rise. 
Breath characteristic. Constipated. 

Treatment: 500,000 USP units vitamin A. 

March 30: Apparently normal but not eating 
well. Metritis was suspected. 

March 31: Uterine discharge present. Condi- 
tion otherwise normal. Eating. Given 1,000,000 
units of vitamin A and 25mg diethylstilbestrol. 

April 1: Condition normal. Given 1,000,000 
units vitamin A. 

April 3: Condition normal. Given 1,000,000 
units vitamin A. 

Laboratory Data: See Table VI. 


C-2. Jersey Cow. First seen March 30, 1944. 
The ration consisted of cottonseed meal and 
hulls (about 21 pounds per day) and 1% gal- 
lons shelled white corn daily. Peanut vine and 
soybean hay. Her calf was six weeks of age. 

Symptoms: Staggering, falls down. Head high. 
Characteristic breath. Ross test: 1 plus. 

The owner reported that milk production had 


‘fallen from three gallons per day to one quart 


at the evening milking on March 29th. 

Treatment: Given 1,000,000 USP units of A. 

March 31: Appearance normal. Eating. Given 
1,000,000 units vitamin A. 

April 1: Normal. Eating. Milk production in- 
creased to three quarts morning and evening. 
Given 1,000,000 units vitamin A. 

April 6: Normal. Milk production reported to 


TaBLE ITI—EFFect OF ACETONEMIA ON COMPOSITION OF Cow’s BLOOD AND URINE 








Blood 
Sugar 


Blood Vitamin A as 
I.U./100cc plasma 


Acetone Bodies Hemoglobin 
as mgms% Acetone Urinary 





Carotene VitaminA = 
Normal* .... 676. a: 56.9 
Acetonemia* ‘ 1035. 4, 34.1 


Blood ae Milk a Albumin 
3 


2.0 : 
43.7 274. 52.0 10. 3 





*These data were selected and do not represent all observations made, but are believed to a typi- 


cal for the cases seen. 
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penn of age. 


be greater than when the cow first freshened. 
Laboratory data: See Table IV. 


C-3. Jersey Heifer.—First seen March 30, 1944. 
A very small heifer, weighing only about 400 
pounds, 16 menths of age. Emaciated. Fed cot- 
tonseed meal, white corn, a little hay of poor 
quality. Dystocia the preceding night. Calf six 


ymptoms: Very weak, unable to stand when 
ified | > her feet. Ross test: negative. It may be 
noted in Table IV that, notwithstanding the 
negative Ross test, the blood and urine acetone 
content was high. 


TABLE IV—BLooD AND URINE VALUES OF TWO UNCOMPLICATED CASES OF ACETONEMIA TREATED WITH 


min A. 
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Treatment: Given 1,000,000 USP units vita- 


April 1: Put in a sling. Seemed much improved 
but still very weak. Given 1,000,000 units of A. 

April 6: Improving. Able to get about nor- 
mally. Suckling calf. Extremely thin. Good ap- 
petite. Given 1,000,000 units vitamin A. 

Laboratory data: See Table IV. 


C-4. Hereford Cow.—First seen March 31, 
1944. Had received little or no grass. Ross test: 
1 plus. No marked symptoms. 


Laboratory data: See Table VII. 


C-5. Hereford Bull—Same feed as C-4. 






























VITAMIN A. 
Blood Urine Bs: 
Sugar Acet. Hemogl. Acet. Treatment 
Cow No. Date Mg% Mg% Gm% Mg% USP Vit. A* 
3/30 27.5 oe 116.0 1 Million 
C-2 3/31 37.0 64.6 126.0 1 Million 
4/1 ays an tiie 136.0 1 Million 
4/6 54.5 2.0 8.6 16.0 None 
3/30 17.0 73.0 227.0 1 Million 
C-3 4/1 44.0 trace ae be aoae 1 Million 
4/6 68.0 2.5 11.3 1 Million 









*Fish liver oil, 1 million USP units Vitamin A per gram. 


TABLE V—BLOOD AND URINE VALUES OF FouR NoRMAL* Cows BEFORE AND AFTER VITAMIN A THERAPY. 










































Blood Urine 
Sugar Acetone Hemogl. 7 A** Carot.** ~. Acetone 
milligrams milligrams grams LU. LU. milligrams 

Cow No. percent percent per 100cc per 100cc per 100cc percent 
C-12 b 58.5 3.0 10.9 81 382 25.0 
a 66.5 8.0 11.1 ' 204 302 24.0 

C-13 b 57.4 Trace 7.8 81 382 

a 70.8 1.6 10.6 204 302 oon 
C-14 b 48.7 Trace 10.5 81 382 30.0 
a 48.0 14 13.2 204 302 3.0 
C-15 b 57.5 7.8 11.5 81 382 83.0 
a » 66.0 Trace 12.2 204 302 4.5 
Average b 55.5 5.4 10.2 81 382 21.1 
a 62.8 3.6 11.8 204 302 10.5 










Note.—The elapsed time between first and second analysis was 48 hours. 
*Cows without visible symptoms. 
tOne dose of one million USP Units Vitamin A orally in capsules. 
**Vitamin A and carotene determinations were made from pooled blood from all four cows. 
Hence the quantities given do not apply to any ome animal as the table appears to indicate. 


TaBLE VI—METRITIS COMPLICATED WITH ACETONEMIA 










































Blood Urine Milk Treatment 
Cow Sugar Acetone Acetone Ross Acetone USP units 
No. Date mg% mg% Hemogl. mg% Test mg% Vitamin A 
3/29 345.0 a 627.0 4X 500,000* 
3/30 eae no 606.0 oh 1,000,000 
C-1 3/31 ners ee 1 313.0 1,000,000 
4/3 52.7 37.9 14.1 SES Cee eiy Fig eon, jae 
4/5 47.8 25.0 14.3 100.0 ss Agee 1,000,000 
3/31 58.0 25.8 oe 152.0 1X 144.0 1,000,000 
4/1 74.0 sive se 128.0 2 te 1,000,000 
C-6 4/3 70.0 9.4 3 90.0 1X 3.2 1,000,000 
4/6 60.0 23.1 10.3 147.0 i 8.7 1,000,000 
4/7 30.0 25.3 9.4 staat ae re | eo at 
4/8 as 26.5 9.8 380.0 1x 1,000,000 
C-11 4/3 23.8 37.9 97.0 2x 1,000,000t 
4/5 21.8 35.0 13.7 80.0 2x 1,000,000_ 000 








*Note: One ounce of chloral hydrate was given six hours prior to a alias with Vitamin min A 
tNote: Given 25mg diethylstilbestrol in addition to the Vitamin A 











JULY, 1944 


Laboratory data: See Table VII. 

c-6. Jersey Cow.—First seen March 31, 1944. 
Fed cottonseed meal, cottonseed hulls and dairy 
feed, also lespedeza hay. Calf two weeks of age. 

Symptoms: Those of a mild case of acetone- 
mia, probably with uterine complications. Milk 
had a pronounced disagreeable odor. Nervous. 
Characteristic breath. Appetite in abeyance. Ross 
test: 1 plus. 

Treatment: Given 1,000,000 USP units of A. 

April 1: Given 1,000,000 units vitamin A and 
mg diethylstilbestrol. Condition somewhat im- 
proved. Eating. j : 

April 3: Given 1,000,000 units vitamin A. Con- 
dition same, or slightly improved. No odor in 
milk. No albumin in urine. ; : 

April 6: Condition same. 1,000,000 units vita- 
min A. Animal in estrus. 

April 7: Some discharge from uterus. Given 
1,000,000 units vitamin A. Still in heat. 

April 8: Condition same. Estrus subsiding. 
Owner reported decreased milk production. Ob- 
servation discontinued (laboratory closed). 

Laboratory data: See Table VI. 

C-7. Normal Jersey Cow.—First seen March 
31, 1944. Fed a good ration. Calf several months 
old. Kept on a well managed dairy farm. Had 
been on relatively good green pasture for two 
weeks. Ross test: Negative. 

Laboratory data: See Table VII. 

C-8. Apparently Normal Jersey Cow.—First 
seen April 1, 1944. Kept in a dry lot with very 
little pasture. Not giving milk. Given 1,000,000 
units vitamin A. 


April 3: Given 1,000,000 units vitamin A. Uri- 
= acetone bodies: 


13mg%. No albumin in 


e. s 
Laboratory data: See Table VII. 


C-9. Apparently Normal Jersey Cow.—First 
seen April 1, 1944. Same herd and same condi- 
tion as C-8. Due to have calf in week or ten 
days. Given 1,000,000 USP units vitamin A. 

April 3: Given 1,000,000 USP units vitamin A. 

Laboratory data: See Table VII. 

C-10. Jersey Cow.—First seen April 3, 1944. 
She was not eating. Was corralled in a dry lot 
with little or no pasture. No specific symptoms. 
Calf about three weeks of age. Given 1,000,000 
units vitamin A. 

Laboratory data: See Table VII. 


C-11. Jersey Cow.—First seen April 3, 1944. 
Eight years old. Fed cottonseed meal, hulls, and 
grass hay. Last 30 days hay and bran fed ex- 
clusively. Calf one week of age. 

Symptoms: Those of metritis. 

Treatment: 1,000,000 USP units vitamin A 
and 25mg diethylstilbestrol. 

April 4: Cow normal (owner’s report). 

Laboratory data: See Table VII. 


C-12, C-13, C-14, C-15. Jersey Cows.—Corral 
fed animals with no pasture. All in the same 
herd. Fed cottonseed meal, yellow corn and 
alfalfa hay. Moderately good feeding practice, 
probably variable. C-12 was very old, C-13 was 
& small heifer with a calf about two weeks of 
age. She had experienced dystocia and was 
emaciated. C-14 and C-15 were apparently nor- 
mnoveraee dairy cows. For laboratory data see 


C-16. Jersey Cow.—First seen April 6, 1944. 
osis: Plant poisoning. 
C-17. Apparently Normal. Cow.—First seen 
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April 6, 1944. Some pasture. Same herd and same 
feed as No. C-6. 

C-18. Apparently Normal Cow.—First seen 
April 7. She was on fair pasture. Calf about one 
week of age. This farmer has had trouble in his 
herd from acetonemia, but there were no cases 
at the time of our visit. His cows were fed cot- 


TABLE VII—MISCELLANEOUS DATA 
Blood 











Vit. A 
Carot. per 
fa 100cc 


1500 12 


Sugar Acet. 
Mg% Mg% 
48.5 tr 
59.0 18.2 


66.0 


2Q 
og 


‘ 
bet | et et © C0 3] cn | 








1852 29 





219/992 





48.5 tr 
53.0 tr 


Qa aaa 





tonseed meal and hulls, commercial dairy feed 
and peanut vine roughage. She was given 
1,000,000 USP units vitamin A. 

Laboratory data: See Table VII. 


C-19. Apparently Normal Jersey Cow.—First 
seen April 7, 1944. Feeding, condition, etc., were 
same as for C-18. Calf about three weeks of age 
and scouring badly. Given 1,000,000 USP units 
vitamin A. The calf also was given 50,000 units 
of vitamin A and made a prompt recovery. 

Laboratory data: See Table VII. 

Discussion 

The 19 cows described in the foregoing may 
be considered in four groups. One group, com- 
prising cows 2-C and 3-C were primary, un- 
complicated cases of acetonemia. 

The second group, C-1, C-6, and C-11, were 
cases of metritis complicated by acetonemia. 
The third group were clinically normal. 
The fourth group is a miscellaneous one. 


Primary Acetonemia Group 

The cows in the first group had low blood 
sugar and high ketones in the blood and urine. 
The clinical laboratory data agree reasonably 
well with values previously reported in the 
literature describing acetonemia and ketosis. 

These cows received no treatment other 
than vitamin A. The blood sugar was increased 
100% in C-2 and 54% in C-3, within a period 
of one week. The acetone bodies in the blood 
of C-2 decreased from 64.6 to 2mg% in five 
days, and in C-3 from 73 to 2.5mg% in seven 
days. In C-2 the clinical symptoms disap- 
peared completely in 24 hours and in C-3 in 
three days. 

This is a greater average increase in blood 
sugar and a greater average reduction in 
blood ketones in a shorter period from less 
treatment than has been reported by other 
investigators. 

Furthermore, the heightened blood sugar 
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level was not due to the introduction of dex- 
trose from outside the body of the animal. 


Metritis Complicated by Acetonemia 

The animals in the second group, C-1, C-6 
and C-11, were not well suited for the study 
of vitamin A deficiency. The metritis was 
probably the primary ailment in all cases. It 
is likely the animals were on the margin of 
vitamin A deficiency and when metrities en- 
sued the acteonemia followed as a secondary 


gael 








Photo Courtesy Doctor Alston 
THE FIRST REPORTED CASE OF ACETONEMIA 
J. T. Alston, Tupelo, Miss., was first, in the United States, 
to describe acetonemia in a report of the case shown 
above (Vet. Med., 28:4, p. 159, 1933). The doctor treats 
about 1000 cases a year and regards the di as 
one of inadequate nutrition. A varied diet of nutritious 
feeds he finds to be a successful preventive 





matter. The cases, however, possess clinical 
interest. The clinical symptoms of acetonemia 
were relieved promptly by the administration 
of vitamin A but the blood picture did not 
clear up until the primary ailment was brought 
under control. It seemed obvious that vitamin 
A, by ameliorating the acetonemia, contributed 
materially to the success of the treatment 
for metritis and to the promptness with which 
recovery occurred. This was true also of simi- 
lar cases, of which no examination of the 
blood was made and no record kept, since 
they were not regarded as suitable cases for 
the study of primary vitamin A deficiency. In 
the cases included in this group the study was 
started before the metritis was discovered. 
It is to be expected, in a country and at a 
time when cows are low in vitamin A, that 
cases of intercurrent disease would be bene- 
fited by vitamin A. In the case of C-1, the 
blood and urine acetone level was consider- 
ably decreased by administration of vitamin 
A. The cow had received one ounce of chloral 
six hours prior to the first administration of 
vitamin A, but it is not likely that this would 
account for the reduction of acetone in the 
blood and urine up to the point where she 
was given diethyldibestrol. It is to be observed 
further that the clinical symptoms, with ex- 
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ceptions of slight inappetence and slight 
vaginal discharge, disappeared completely in 


48 hours. She made an uneventful recovery in 
10 days, and was completely normal thereafter 
according to later report by the owner. 

It is difficult to interpret the blood chemis- 
try changes in C-6. She responded to the vita- 
min A and diethylstilbestro] treatment, both 
in clinical symptoms and in the blood picture, 
for four days and then relapsed so far as 
blood chemistry was concerned, but the clini- 
cab symptoms of acetonemia remained in 
abeyance. Whether the onset of estrus was 
merely coincidental or whether it bore a 
causative relation to the apparent relapse is 
speculative. 

It may be noted in this, and it was observ- 
able in other cases, that the Ross urine test 
was not a dependable indicator of the urine 
chemistry. 

C-11 responded essentially as C-1. This cow 
was 25 miles distant from the laboratory, so 
a close check on her was not practicable. She 
was clinically normal in 48 hours and the 
blood picture was improving. A report from 
the owner three days later was that she was 
perfectly normal with milk production good. 


Clinically Normal Group 
It seemed desirable to ascertain the normal 
blood picture, in cows in the same locality and 
environment as the affected animals. For this 
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Even mild cases of acetonemia walk clumsily 


reason (C-12, C-13, C-14 and C-15) a reason- 
ably well-fed group in a dry lot was selected. 
It will be noted (Table V) that their blood 
sugar was within the normal range but rather 
low. Blood acetone was practically normal, 
hemoglobin low and the blood carotene high 
in relation to the vitamin A. In a period of 
48 hours, a single dose of one million USP 
units of vitamin A, raised the blood sugar an 
average of more than 12mg% in three of the 
four cows bringing it into the range of high 
normal. The amount of acetone in the urine 
was somewhat decreased and the hemoglobin 
was significantly increased. The most signifi- 
cant effect of the administration of vitamin 4, 
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slight § however, is seen in changes in the blood caro- 
ly in & tene and vitamin A. Before treatment a pooled 
ary in | sample gave carotene 382 and the vitamin A 
safter @ $1 1.U. per 100cc of blood. Forty-eight hours 
after the vitamin A was administered the caro- 
emis- § tene was lowered and the vitamin A increased. 
vita- It is reasonable to assume that the con- 
both § dition portrayed by this group prevails widely 
cture, § in cows on dry feed in Mississippi and other 
ar as @ southern states, and that feeds carrying more 
clini- § vitamin A, such as properly cured alfalfa hay 
xd in § orcorn silage, would be of great value to them. 
, we Miscellaneous Group 
nae In C-4 the blood sugar was below normal, 
neti uwinary acetone high, blood carotene very 
bsery- high and the vitamin A extremely low. She 
e test @ "5 not lactating and presented no clinical 
; symptoms other than unthriftiness. The blood 
— picture of this cow is presumably, in a meas- 
is cow @ Ue characteristic of the whole herd of Here- 
fords to which she belonged—borderline cases 
a of ketosis and vitamin A deficiency. It re- 











Typical standing position. This animal staggered badly 
quires only the stress of parturition, milk 
production metritis or other debilitating ail- 
ment to throw such animals into acetonemia 










sily of the acute type. 

eason- C-5, the bull in this herd, on the same feed 
lected. § as C-4 showed a higher than the average level 
blood § of blood sugar and blood and urine acetone 
rather § bodies. The vitamin A content of the blood 
jormal, was not determined but was probably low. 

e high C-7, of this group, was picked at random 
riod of § from a high-class dairy in which there was 
n USP § no history of acetonemia. The herd had been 
gar a0 @ well fed and had increased in milk production 
of the § two quarts per day per animal within the past 
f high § two weeks during which time they had been 
> urine # on grass. The blood sugar of C-7 was in the 
globin @ high normal range 66mg%. The urinary ace- 
signifi: tone was slightly high. The blood carotene 
min A, @ Was very high in relation to the vitamin A. 
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It seems significant that the blood sugar of 
this cow, which had been well fed all winter, 
was approximately the same as that of cows 
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in the clinically normal group that had been 
on low vitamin A intake all winter. The cows 
in group A were not in heavy lactation as was 
C-7 and, therefore, their vitamin A was not 
depleted to the same extent as was that of 
C-7. It is thought the high carotene content 
of the blood of C-7-was attributable to the 
fact she had been on grass for two weeks. 

Cows C-8, C-9 and C-10 also were approxi- 
mately symptomless. They were dry lot cows 
fed cottonseed meal and hulls and poor grade 
hay. C-8 and C-9 were not in production; 
C-10 was lactating, but not eating at the time 
of our visit. It was not possible to perform 
laboratory tests other than urine examination. 
The acetone bodies were 13, 244, and 22mg% 
respectively; no albumin. They were given one 
million units each of vitamin A on two con- 
secutive days. Five days later all were notice- 
ably improved in appearance; they were 
brighter and the hair coat was much smoother. 

The owner of cows C-18 and C-19 had had 
trouble with his cows in the past when they 
were on poor feed. Recently he had been feed- 
ing some commercial dairy feed and thought 
they were doing better. When seen the herd 
had been on pasture for two weeks. These two 
cows were selected at random for study. The 
findings were blood sugar 48.5 and 53mg% 
respectively; blood acetone a trace, hemoglobin 
11.3 and 10.9gm per 100cc respectively. 

The blood sugar and hemoglobin was low 
normal. One million units of vitamin A was 
given to each cow and the owner requested to 
measure the milk produced by them. He re- 
ported that they increased in milk flow and 
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looked better. While he had had no acetonemia 
since feeding commercial feed it is apparent 
that not enough vitamin A was being secreted 
in the milk for the calves as they were scour- 
ing badly (earlier calves had been lost from 
this ailment). The calves, also, were given 
vitamin A, 50,000 units each and the scouring 
stopped within 24 hours. In passing it may 
be noted that scours was prevalent in the 
locality and that, during the experiment, 
more than a dozen calves were treated with 
vitamin A with uniformly good results. Since 
this was in agreement with Phillips of Wis- 
consin no blood or other examinations of the 
calves were made. 


Conclusions 


1. The condition in cows diagnosed in the 
Cotton Belt as acetonemia present the same 
blood and urine picture as is reported in the 
literature for acetonemia and ketosis. 

2. Acetonemia (ketosis with symptoms) is 
far more prevalent among the cattle of the 
southern states than elsewhere in this country. 

3. The incidence of acetonemia is greatest 
in herds that are poorest fed in relation to 
their milk production. 

4. Below normal blood sugar and above nor- 
mal blood acetone is common in southern cattle 
during the dry feeding period, and many cows 
not in production or producing only a meager 
quantity of milk are on the borderline of ace- 
tonemia during the winter months, but show 
ng clinical symptoms of the ailment, unless 
some depleting influence supervenes, such as 
parturition. 

5. Low vitamin A blood levels and high caro- 
tene blood levels are common in southern 
cattle in the early spring. 

6. Vitamin A therapy raises the blood sugar 
level and decreases the blood acetone level 
to normal in cows suffering from acetonemia 
and similarly affects the levels in borderline 
cases. It further appears to equalize the caro- 
tene-vitamin A balance in the blood; probably 
by improving liver metabolism which, appar- 
ently, is impaired in acetonemia and border- 
line vitamin A deficiency. 

7. Vitamin A appears to improve the condi- 
tion of the cattle (clinically and in blood 
chemistry) suffering from intercurrent ail- 
ments. 

8. Vitamin A therapy, not only promptly 
dissipates the clinical symptoms and corrects 
the altered blood picture of animals suffering 
from acetonemia, but also brings the animal 
back to normal milk production rapidly. 

9. Vitamin A increases the milk production 
of cows on the borderline of vitamin A de- 
ficiency and appears to increase the milk flow 
in clinically normal cows. 
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10. Vitamin A effects the foregoing changes 
with greater celerity than any other treat- 
ment described in the literature. 

The dose recommended is one million units 
per cow per day and 25,000 units for calves, 
While a remarkable improvement is usually 
shown from a single dose, it is recommended 
that the treatment be continued for three 
days or longer. Excellent results were received 
in our earlier experiment from smaller doses, 
but the treatment is not expensive and, theo- 
retically at least, there is an advantage in 
giving a sufficient quantity, not only to supply 
the immediate needs of the animal, but to 
enable it to store a considerable quantity of 
vitamin A in the liver. 

Controls of course are always desirable, but 
this investigation was conducted in connec- 
tion with a private practice and, after the 
results of the “new treatment” became known 
among the cattle owners following the use of 
vitamin A in the same area in February, none 
could be induced to forego it. 

Acknowledgement.—The cooperation of Dr. 
W. L. Stroup, Corinth, Miss., who placed his 
facilities at our disposal and was untiring in 
his assistance, was invaluable in this investi- 
gation. We are deeply appreciative. 
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Gangrenous Mastitis in Dairy Cows’ 


ANGRENOUS mastitis is an acute infec- 

tion which appears sporadically in cer- 
tain dairy herds. It develops primarily in the 
lactating udder but its occurrence in dry cows 
has been observed. As a rule it makes its ap- 
pearance with remarkable suddenness. One or 
more quarters of the udder become swollen 
and very tense and, upon milking, only a few 
cubic centimeters of a straw-colored fluid are 
obtainable. The secretion from the nonaffected 
quarters is usually normal in appearance but 
greatly diminished in volume. The body tem- 
perature ranges from 103 to 106° F. There is 
complete loss of appetite, moderate constipa- 
tion and a definite stiffness of the rear legs. 
In 24 to 48 hours, a bluish discoloration ap- 
pears in the skin of the affected quarters. The 
teats are cold and insensitive to pain and, 
upon milking, a bloody exudate, mixed with 
masses of coagulated and necrotic tissue, is 
obtained. In some cases, gas forms in the 
quarter. Frequently a variable degree of edema 
is present anterior to the udder. The animal 
may die in three or four days from acute tox- 
emia or, if it survives, a long period of con- 
valescence follows, during which time the gan- 
grenous tissues slough away and healing re- 
sults. The appetite often remains impaired 
and there is a marked loss of flesh. 

There are many herds in which gangrenous 
mastitis has never made its appearance, while 
in others it has become a serious problem. 
Parshall: of California, reported that four 
cases developed in a dairy of 125 cows within 
a three-month period. In another herd of 
about 600 animals, 11 cases occurred within a 
year. Parshall made a bacteriological study of 
the disease and came to the conclusion that 
a mixed infection of Staphylococcus aureus 
and certain anaerobes, such as Clostridium 
welchii, was necessary to reproduce it experi- 
mentally. Minett? reported on nine cases in 
which he considered staphylococci to be the 
primary infection since, in every instance they 
were found while a mixed infection with anae- 
tobes could be proved in only one. Little. and 
Foley’ described cases of acute mastitis due 
to staphylococci, one of which developed into 
the gangrenous form. Bean, Miller and Heish- 
man,‘ in discussing 15 cases of mastitis which 
they considered due to Corynebacterium pyo- 
genes, stated that, with two cows, the skin 
around the base of the teat showed a pro- 
hounced bluish discoloration and the rear 
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quarters of one of the udders sloughed off 
completely. 

The writer has made some observations and 
preliminary studies on gangrenous mastitis. 
The results obtained thus far are as follows: 


Case One 

This herd consisted of about 100 milking 
cows which had been subjected recently to a 
change in management. The herd was moved 
to a new location and the owner, who had 
been milking the cows, now employed others 
to do the work. Milking machines were used 
and the cows were stripped by hand. The man 
following the machines was very careless 
about getting milk on his hands and did an 
indifferent job of stripping. A case of gan- 
grenous mastitis occurred shortly after the 
change in management; this was followed by 
five more cases within a period of six weeks. 

The writer visited the herd two weeks after 
the last case of gangrenous mastitis had de- 
veloped. Three gangrenous udders were se- 
lected as still suitable for culture studies. 
Among the twelve quarters on these udders, 
one was not involved, seven were swollen 
and contained pus and four were gangrenous, 
but only one of the latter was suitable for 
sampling. The exudates were iced while en- 
route to the laboratory, where veal infusion 
agar plates containing horse blood were pre- 
pared from each sample as well as anaerobic 
cultures in cooked beef heart medium. 

The gangrenous exudate, and four of the 
purulent samples, gave rise to a very high 
count of minute hemolytic colonies which 
proved, on culture and animal inoculation 
tests, to be C. pyogenes. Among the three re- 
maining purulent exudates, one gave rise to 
no growth in blood agar, another contained 
380,000 staphylococci per cubic centimeter and 
the third gave rise to a very high count of 
Streptococcus agalactiae. No anaerobes were 
found in the beef heart medium, but stained 
smears of the growth revealed many staphy- 
lococci in every sample; two samples also 
contained streptococci and five showed many 
small rods and filaments as well as staphy- 
lococci. 

a. A trial to determine the effect of Coryne- 
bacterium pyogenes on the normal dry udder. 
—Since C. pyogenes was the predominating 
organism in the blood agar plates, strains 
were isolated for animal inoculation experi- 
ments. No lactating cows were available and 
a dry animal was, therefore, selected. Five cc 





of pooled 48-hour broth cultures of C. Pyo- 
genes, isolated from the individual exudates, 
was introduced into the teat canal of the right 
front quarter of Cow No. 279 and a similar 
quantity of pooled broth cultures of C. pyo- 
genes (obtained from the organs of a mouse, 
previously inoculated with a culture isolated 
from the gangrenous exudate) was introduced 
into the right rear quarter. Within four hours, 
both inoculated quarters were markedly 
swollen and firm throughout, while the non- 
injected ones remained normal and pliable. 
By the second day, the swellings were reced- 
ing and at that time each injected quarter 
contained about 50cc of a glutinous, non- 
odorous pus. Five days after the exposure, the 
udder had practically returned to normal. 

Minett? described a case of acute mastitis 
in which staphylococci were the only patho- 
gens isolated at the onset of the disease but, 
a month later, C. pyogenes was the predom- 
inating organism in the exudate. His finding 
suggests that, at times, this organism may 
serve as a secondary invader in acute mastitis 
and that in such instances, if culture studies 
are delayed, C. pyogenes may mask the organ- 
ism of primary significance. 


Case Two 
A herd of about 115 milking cows in which 
three cases of gangrenous mastitis occurred 





Fig. 1. Cow No. 306, 72 hours after the injection of 
pooled gangrenous exudate from field cases into the 
left quarters. Note edema anterior to udder 


simultaneously. A year previously, a single cow 
had been affected with the disease. The herd 
was machine-milked and stripped by hand by 
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the owner and his son. During the day, the 
cows were on irrigated pasture, while at night 
they were kept in a large corral. Recently, 
while irrigating an adjoining pasture, water 
overflowed into the corral leaving a. fairly 
large mudhole. The owner stated that he had 
not observed cows lying down in the mud. 

























Fig. 2. Cow No. 306, rear view, 72 hours after inocula- 
tion. Note swelling and discoloration of left quarters 


The three cases of gangrenous mastitis were 
seen within 72 hours after appearance of the 
initial symptoms, The left rear quarter was 
the primary focus of the gangrenous process 
in each cow. The reason for this was not ap- 
parent. Samples were collected from all quar- 
ters and were iced while enroute to the lab- 
oratory. Veal infusion agar plates containing 
horse blood were inoculated with material 
from each sample as were also beef heart 
anaerobic culture media. No anaerobes were 
found but the exudates from the three gan- 
grenous quarters as well as the secretions from 
seven other quarters contained staphylococci. 
Typical staphylococcus colonies were trans- 
ferred from the agar plates to serum broth 
and, after incubation, they were plated in 
agar containing ox blood to test for toxin 
production.? All cultures from the gangrenous 
quarters as well as those isolated from five 
other quarters proved to be staphylococci 
which produced both alpha and beta toxins. 
Further studies proved the cultures to be typi- 
cal of S. aureus. 

b. An attempt to induce gangrenous mas- 
titis with exudates from natural cases of the 
disease—The exudates from the three gan- 
grenous quarters were mixed and 5.0cc was 
injected through the teat canal into each left 
quarter of lactating Cow No. 306. The follow- 
ing day these quarters were markedly swollen 
and considerable edema of the abdomen, di- 
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rectly anterior to the udder (Fig. 1), was 
present. The animal was listless, stiff in the 
rear legs and its temperature was 103.6° F. 
The udder was not painful on palpation, but 
the edematous abdominal wall was very sensi- 
tive. Forty-eight hours after inoculation, the 
left quarters were blue (Fig. 2) and contained 
a bloody exudate and gas. On the fourth day, 
a serosanguinous fluid was oozing from the 
gangrenous tissues. This was followed by put- 
refaction with complete sloughing of the left 
half of the udder 17 days after the exposure 
(Fig. 3). The gangrenous exudate from each 
quarter contained a very high count of both 
S. aureus and Str. uberis, but was devoid of 
anaerobes. The animal was slaughtered on the 
2th day because of advanced emaciation. 

c. First trial to produce gangrenous mastitis 
with whole-broth cultures of Staphylococcus 
aureus.—Ten strains of toxin-producing staph- 


Fig. 3. Cow No. 306, 17 days after inoculation. Left 
half of udder has dropped off, leaving stumps of large 
blood vessels protruding from abdominal wall 
ylococci, isolated from the gangrenous quar- 
ters of the three field cases, were grown in 
broth for 24 hours at 37° C. and then mixed. 
Five cc of the pooled cultures was injected 
into the left front quarter of lactating Cow 
No. 1 and 2.5cc was introduced into its left 
Tear quarter. ‘Twenty hours later, both quar- 
ters were markedly swollen and were turning 
blue. The hind legs were stiff and the animal 
was reluctant to walk. Anorexia and constipa- 
tion were evident and the temperature was 
104° F. The affected teats contained the typi- 
cal bloody exudate without gas. The following 
day an extensive edema of the abdomen was 
present. The gangrenous exudates, 24 hours 
after inoculation, contained pure cultures of 
S. aureus. The two left quarters sloughed away 
on the 24th day, after which the animal made 

an uneventful recovery. 
d. First trial to produce gangrenous mastitis 
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with washed broth cultures of Staphylococcus 
aureus—The rapidity of development of the 
gangrenous process in Cow No. 1 suggested the 
probability that toxins in the broth cultures 
were responsible for immediate damage to the 
mammary tissues which led to the early ap- 
pearance of gangrene. To determine whether 
this might be the case, the ten cultures of S. 
aureus were grown in broth for 24 hours at 
37° C. They were pooled, centrifuged, and the 
broth replaced with sterile physiological saline. 
Since no lactating cows were available, dry 
Cow No. 285 was used and it was given 2.5cc 
of the pooled, washed cultures in each left 
quarter. The following morning the animal 
was eating and was active, although there was 
a moderate swelling of the injected quarters. 
The udder contents were watery and there 
was no evidence of gangrene. On the third 
day, the swellings had decreased, but the in- 
oculated quarters now contained a purulent 
exudate having a comparatively low count of 
S. aureus. The cow was turned out to pasture 
and was not examined again until three 
months later. At that time, the animal was 
still dry and no difference could be detected 
between the right and left halves of her udder. 
Each quarter contained a serous secretion and 
that from each left quarter showed a very 
high count of S. aureus. Although gangrenous 
mastitis had not been produced, a persistent 
infection with S. aureus had resulted from the 
exposure. 

e. Second trial to produce gangrenous mas- 
titis with whole-broth cultures of Staphylo- 
coccus aureus—Since the washed cultures of 
S. aureus, resuspended in saline, had failed to 
induce gangrenous mastitis in a dry cow, an- 
other dry animal, Cow No. 288, was exposed to 
whole-broth cultures. Pooled 24-hour cultures 
were used and 8cc was introduced into the 
right front quarter and 5cc into each of the 
left quarters. The following day these quarters 
were moderately swollen and contained a thick 
yellow pus in which S. aureus was present in 
pure culture. The temperature was 103.4° F., 
but the animal was active and eating. After 


‘the third day, the swellings had begun to re- 


cede and the cow was turned out to pasture. 
Two months later, it calved normally; the 
udder showed no visible symptoms of mas- 
titis, but S. aureus was present in the milk 
from the three previously exposed quarters. 
f. Third trial to produce gangrenous mastitis 
with whole-broth cultures of Staphylococcus 
aureus —Failure to produce gangrenous mas- 
titis in the two dry udders with either washed 
or whole-broth-cultures of S. aureus suggested 
that probably the parenchyma of the dry 
udder is less susceptible to the destructive 
action of the staphylococci than that of the 











lactating udder. Therefore, two normal lactat- 
ing cows were purchased for further trials. 
One of them, Cow No. 758, received 5cc of 
pooled 24-hour broth cultures into each right 
rear and left front quarter while the right 
front quarter was given 5cc of a 48-hour 
growth. Three hours later, the animal was 
shivering, its temperature was 103.4° F. and 
the injected quarters were markedly swollen 
and firm. The following morning the animal 
was down and showed reluctance to get up. 
Two quarters were turning blue and contained 
the typical bloody exudate. On the second day, 
all inoculated quarters were gangrenous and 
the process was spreading to involve the one 
noninjected quarter also. By the fourth day, 
the entire udder was swollen and gangrenous 
and an extensive edema of the abdomen an- 
terior to the udder had developed. During the 
next four weeks the udder underwent putre- 
faction (Fig. 4) and finally sloughed away, 
leaving an extensive denuded area. The ani- 
mal was emaciated and since there was little 
hope for its recovery, it was destroyed. 

g. A trial to determine the effect of toxins 
contained in bacteria-free filtrates of broth 
cultures of Staphylococcus aureus on the 
udder.—The 10 strains of S. aureus were grown 
in broth at 37° C. for 72 hours and pooled. 
One-half the volume was filtered through a 
No. 5 Mandler filter and the other half through 
a Berkefeld V filter. Lactating Cow No. 732 re- 
ceived 15cc of the Mandler filtrate into its 
right front quarter and 20cc of the Berkefeld 
filtrate into its right rear quarter. Four hours 
later, both quarters were distinctly swollen 
(Fig. 5) and the body temperature was 103.2° 
F. The following morning the swellings were 
decreasing and at that time the injected quar- 
ters contained a sterile yellow secretion which 
formed a heavy sediment on standing. By the 
third day, the udder and its secretion had 
returned to normal. 

Case Three 

A herd consisting of approximately 110 cows 
which were machine-milked and stripped by 
hand afterwards. The owner was seeking help 
because some of the animals intermittently 
developed one or more swollen quarters and, 
recently, a case of gangrenous mastitis had 
occurred in one of the cows. Arrangements 
were made to collect composite samples from 
all lactating animals. 

A search was made for streptococci and 
staphylococci, using the Hotis test, micro- 
scopic examination of imcubated milk, isola- 
tion of colonies from modified Edwards’ me- 
dium’ streaked with incubated milk, and plat- 
ing the milk, before incubation, in veal in- 
fusion agar containing ox blood. A rather un- 
usual result was obtained for Str. agalactiae 
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was not found in a single sample, but two wi 
cows were shedding Str. wberis and 10 samples Cc 
contained atypical streptococci. Twenty-one po 
of 89 cows tested were found shedding toxin- rig 
producing strains of S. aureus. ing 
h. A trial to determine the effect of Staphy- tai 
lococcus aureus, isolated from nongangrenous act 
udders, on a normal lactating udder —Eighteen F. 
strains of S. aureus, isolated from the milk the 
from nongangrenous udders, were grown in litt 
broth for 24 hours and pooled. Lactating Cow anc 
No. 790 received 2.5cc of the pooled broth cul- ing 
tures in her right front quarter and 5cc in not 
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Fig. 4. Cow No. 758, 20 days after inoculation of three or, i 
quarters of the udder with broth cultures of Staphylo- sever 
coccus aureus. All quarters are gangrenous and are value 
undergoing putrefaction and sloughing ology 

her right rear quarter. Four hours later, both meag 
quarters were swollen and very firm. The fol- point 
lowing day the cow was eating although both infect 
right quarters were markedly swollen and her cause 
temperature was 105.4° F. On the second day, Che 
the teat and ventral surface of the right front grene 
quarter were gangrenous and only a small after 
amount of straw-colored fluid could be ob- late fc 
tained. The gangrenous process remained lo- The d 
calized, and five weeks after the exposure, the ventiv 
teat and tissues around its base sloughed away. only y 
The right rear quarter was swollen and con- volved 
tained a thick pus but showed no signs of Cory 
gangrene. Later, a fistulous tract developed the pr 
through which the purulent exudate drained. from | 
While a violent case of gangrene had not oc- one h 
curred in this trial, a localized gangrenous made 1 
process had been produced with cultures of sympte 
S. aureus isolated from nongangrenous udders. it is po 
i. A trial to determine the effect of exposure invader 
of the udder to staphyolococcus toxins in the import: 
form of bacteria-free broth filtrates upon @ lated f. 
subsequent inoculation with virulent Staphy- stenou: 
lococcus aureus—Cow No. 732, which, SX § dy ug 
weeks previously in trial “g” had developed 4 Toxic 






transitory mastitis following the injection of 
bacteria-free filtrates of broth cultures of S. 
aureus into two of its quarters, was injected 
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with the same pooled cultures used to infect 
Cow No. 790 in experiment “h.” Five cc of the 
pooled cultures was injected into each of the 
right rear and left front quarters. The follow- 
ing day both quarters were swollen and con- 
tained a purulent exudate. The animal was 
active and eating; her temperature was 101.3° 
F. The swellings were found to be receding on 
the second day and by the third day there was 
little difference in size between the inoculated 
and control quarters. This cow was approach- 
ing the end of her lactation period and was 
not milked after this—a month later the udder 
was examined again. The inoculated and con- 
trol quarters showed no obvious differences 
and all contained a serous secretion. Agar 
plates containing ox blood revealed 20,000 
toxin-producing staphylococci per cc in the 
right rear quarter while the left front quar- 
ter contained less than 100 colonies per cc. 
The results of this trial suggest that the pre- 
vious exposure of the udder to bacteria-free 
filtrates of broth cultures of S. awreus had in- 
creased its resistance to that pathogen but 
did not prevent the organism from becoming 
established within the udder. 
Discussion 

Gangrenous mastitis is a serious disease be- 
cause the affected cow either dies in a few days 
or, if it survives, the udder is usually so 
severely damaged that the animal loses its 
value for dairy purposes. Studies on the eti- 
ology of this form of mastitis have been 
meager but the few reports that have appeared 
point to Staphylococcus aureus, or a mixed 
infection with this organism, as the primary 
cause. 

Changes in the udder which lead to gan- 
grene apparently begin within a few hours 
after the first symptoms appear. It is then too 
late for therapy to save the affected quarters. 
The disease must be controlled through pre- 
ventive measures, and this will be possible 
only when the etiology and other factors in- 
volved are thoroughly understood. 

Corynebacterium pyogenes was found to be 
the predominating organism in the exudates 
from three cases of gangrenous mastitis in 
one herd. Bacteriological studies were not 
made until two weeks or longer after the first 
symptoms had appeared in these cows; thus 
It is possible that C. pyogenes was a secondary 
invader and masked the organism of primary 
importance. Pure cultures of C. pyogenes iso- 
lated from these cases failed to induce gan- 
genous mastitis when injected into a normal 
dry udder. 

Toxicogenic strains of S. aureus were iso- 
lated from the gangrenous exudates obtained 
tatly in the disease from three cases of gan- 
stenous mastitis occurring simultaneously in 
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another herd. A violent form of gangrenous 
mastitis was produced in two lactating cows 
following injection of 2.5 to 5.0cc of pure broth 
cultures of these strains of S. aureus into the 
teat canal. Two dry udders receiving similar 
injections developed only a transitory mas- 
titis. These results suggest that the lactating 
udder is more sensitive to the destructive 
action of the staphylococci than the dry 


Fig. 5. Cow No. 732, rear view, after injecting bacteria- 
free broth filtrates of cultures of Staphylococcus aureus 
into the right quarters. Note swelling of right half 
udder. The gangrenous process probably de- 
velops as a result of injury to the vascular 
system of the udder followed by thrombosis of 
the vessels. The lactating udder is more vascu- 
lar than the dry udder and it is possible that 
this difference renders it more vulnerable to 
the development of the gangrenous form of 

mastitis. ° 

The rapidity with which gangrene appeared 
following the injection of broth cultures of 
S. aureus into lactating quarters suggested 
that toxins, elaborated by the organisms dur- 
ing incubation of the cultures, were respon- 
sible for immediate injury to the vascular 
system. However, toxin alone in the form of 
bacteria-free filtrates of broth cultures of S. 
aureus failed to produce gangrenous mastitis 
in a lactating udder. This exposure to toxins 
in the bacteria-free broth filtrates, however, 
appeared to impart some resistance in the 
udder to a subsequent exposure to virulent 
S. aureus. 

Toxicogenic strains of S. aureus, isolated 
from milk of normal appearance, produced by 
cows in a herd in which a case of gangrenous 
mastitis had occurred, induced a localized 
gangrenous process in one quarter and an 
acute purulent mastitis in another quarter 
when broth cultures were injected into the 
teat canal. This result suggests that cows may 
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harbor pathogenic strains of staphylococci in 
their udders without the occurrance of gan- 
grenous mastitis but that when resistance of 
the udder becomes lowered, the staphylococci 
may grow rapidly and produce gangrenous 
mastitis. 
Conclusions 

It is apparent that the etiology and the 
methods for the prevention and the treatment 
of gangrenous mastitis need further study. 
S. aureus has been given a place of primary 
importance, but it is not certain that other 
pathogens cannot serve as etiological agents. 
It is necessary, therefore, to make bacterio- 
logical study of many cases of the disease in 
order to establish more definitely the primary 
cause. Since S. aureus appears to be of im- 
portance, a thorough investigation of the 
entire staphylococcus problem as it pertains 
to mastitis is indicated. 
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Breeding and Fattening Cattle Need 
Vitamin A 

Vitamin A deficiency is a common cause of 
reproductive failure in beef cows, birth of 
weak calves that fail to survive, impotency in 
bulls, and incoordination and generalized 
edema (anasarca), or swelling of the legs, 
brisket, shoulders and other parts of the body 
of breeding and fattening animals. 

In vitamin A studies with beef cattle to de- 
termine the requirements for reproduction, 12 
calves were born to cows maintained on only 
1,360 to 2,275 micrograms of carotene per 100 
pounds of body weight. Of these 12 calves, four 
were dead at birth, three were weak and blind, 
one was weak but not blind, two were rated as 
fair and two good at birth. In contrast to these 
results, of 16 calves born to cows receiving 
2,725 to 10,900 micrograms of carotene per 100 
pounds of body, weight, eight were rated as 
excellent, three very good, three good, one 
weak, and one died at birth. 

A study showed that vitamin A deficiency in 
















VETERINARY MEDICINE 











bulls adversely influences sexual desire and 
activity of the animals as well as the quality 
of the semen. In three months, two of three 
bulls were so depleted of vitamin A that within 
the next month one was unable to give sery- 
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Johanna Hester Prilly at the age of nine years. In 1938 Fo! 
she broke the then world’s record by producing 41.414 missi 
pounds of milk; netting her owners $2,070.70 and a calf latior 
valued at $5,000 at birth. Her butterfat yield was chuse 
1,221.4 pounds. She was milked four times daily. Her to be 
daily ration was well adapted to her superlative pro- the d 
duction; consisting of 36 pounds of concentrates (rolled : 

oats, mill run, dried beet pulp, alfalfa meal flavored herd 

with molasses, cocoanut meal and linseed meal), 60 what 
pounds of alfalfa hay, 5 pounds oat hay, and two hours 2.0 

on pasture. It will be noted that many of the ingredi- ae 

ents of this ration are rich in vitamin A tions | 

ice and became blind. The other gave service Pi od 
for a longer period, but all the spermatozoa tion of 
soon became abnormal and no motility was format 
observed. After missing a few services, this unwork 
bull was fed vitamin A with the result that he on a li 
was soon able to give service regularly. The tion fo: 
percentage of abnormal spermatozoa de- the tim 
creased, and motility improved. Apparently to adop 
the injury is permanent, however, since more brucello 
than 50 percent of the spermatozoa continue priation 
to be abnormal and motility is low. No re- thus. in 
sponse was noted from the administration of enly for. 
vitamin C to vitamin-A-deficient bulls, but dreds © 
definite improvement followed carotene feed- breeding 
ing. their pre 
Vitamin A deficiency was found to be preva- don, a 
lent in fattening cattle in feed lots where describe 
distillery slop or mash and low-quality rough- succeede 
ages were fed. Feeding good-quality hay or wthors. 
fish-liver oil appeared to cure affected animals mean = 

and to prevent further cases of this deficiency. though 
Indications are that vitamin A deficiency can Bi, 4° A 
be prevented in beef cattle by providing breed- foun ee 





















ing animals with five to 10 pounds of good- 
quality hay per head daily and fattening cattle 
with three to five pounds of hay or one-half 
to one pound of high-grade alfalfa leaf meal, 
or approximately 25,000 international units of 
vitamin A in oil or concentrate form —An0. 
Rept., B.A.I., U. S. Dept. Agr., 1943. 
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Control Bovine Brucellosis Now 


DEMAND for brucellosis control and 
eradication is growing throughout the 
cattle industry. Confidence, on the part of the 
cattlemen that the disease can be controlled, 
is growing also. Two things stand in the way. 


1. Archaic regulations of some livestock sani- 
tary officials governing the importation of 
cattle in their respective states. 

But these regulations are not always as 
dumb as they look..Some of them are not de- 
signed primarily for the control of disease 
among animals but mainly to give “home 
grown” cattle breeders an advantage over 
those living in other states. Disease control 
features of such regulations are merely for 
the purpose of bringing them within the police 
power of the state. 

Fortunately some livestock sanitary com- 
missions have gone beyond the Bureau’s regu- 
lations and made their own rules. In Massa- 
chusetts, for example, selection of the animals 
to be vaccinated, young or adult, is left to 
the decision of the veterinarian who has the 
herd in his care and who knows more about 
what is needful for it than any one else. 


2. Unrealistic federal attitude and regula- 

tions for payment of indemnities.. 
The B.AJI. is on a spot in making these 
regulations. Having undertaken the eradica- 
tion of bovine brucellosis without sufficient in- 
formation about the disease, it adopted an 
unworkable plan. Unfortunately, it went out 
on a limb in the matter of opposing vaccina- 
tion for the prevention of the disease. When 
the time arrived that the Bureau was forced 
to adopt vaccination as a part of the plan of 
brucellosis control or see congressional appro- 
priations shut off, of course, it was adopted; 
thus, in effect, admitting that it had mistak- 
enly forced the unnecessary slaughter of hun- 
dreds of thousands of valuable dairy and 
breeding animals. How we need them and 
their progeny now! To dull the edge of admis- 
sion, a new word “calfhood” was coined to 
describe the vaccination, which must have 
succeeded beyond the fondest hopes of the 
authors. Apparently many assumed it must 
Mean something different from “calf” al- 
though, obviously, when one came to a farm 
to do the vaccinating only a calf could be 
found—search as they might. So generally the 
calf was vaccinated. 

This limited acceptance of vaccination con- 
stituted a big improvement in the plan of con- 
trol, mainly because a large number of veter- 
inarians, perhaps because they were unable to 
find “calfhood” in their dictionaries, inter- 
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preted it to mean any bovine animal not be- 
yond the age of usefulness for breeding or 
profitable milk production. The wisdom of this 
interpretation was apparent immediately in 


The high-grade Holstein cow, shown above with her 
owner, was 15 years of age when the photograph was 
taken. She had produced 12 normal healthy calves and 
approximately 160,000 pounds of milk and 6,000 of 
butterfat. She calved the first time at three years of 
age and retained her afterbirth. She was given a blood 
test for brucellosis and gave a positive reaction in 
three dilutions. I vaccinated her with live culture 
immediately and also when it was certain that she was 
again pregnant. She reacted, positively, for the next 
12 years and was positive in dilutions of 1:100 at the 
time the photograph was taken. In all. this time she 
has been a member of a negative herd in which no 
other reactors have developed. Comment is unnecessary 


the improved results attained and was proved 
conclusively by research veterinarians at the 
California experiment station. They demon- 
strated that vaccination before the animal is 
sexually mature is not nearly so effective as 
vaccination afterwards. The minimum age at 
which heifers of the dairy breeds should be 
vaccinated was set, by the California investi- 
gators, at eight months and for beef breeds 
one year. Dropping the emergency word “calf- 
hood” and merely saying vaccination is over- 
due. 

The price df dairy cattle is extremely high 








and all the milk that can be~produced is 
urgently needed by the war effort. To slaugh- 
ter a high-producing cow that is a regular 
breeder and non-infective, because she has, 
at some time, been infected by Brucella or- 
ganisms and still gives a positive reaction to 
the agglutination test, is an act of sabotage. 
Beef cattle of high breeding value are equally 
needed to procreate our future food supply 
and they are meeting the same fate. 

Everyone knows that in herds, where a small 
number of animals are infected and the in- 
fection is quiescent, the disease can be eradi- 
cated by blood testing and elimination of the 
reacting animals. But slaughtering profitable 
producers that react is something else again. 
That is why I say that regulations are archaic 
and unrealistic. 

Every veterinarian knows that in herds 
where the infection is wide-spread and viru- 
lent—a brucellosis “storm” occurring—the test 
and slaughter plan will prove costly in the 
extreme and is likely to destroy the herd and 
bankrupt the owner. And every veterinarian, 
who has not closed his mind to facts that 
controvert preconceived opinions, knows that 
the majority of such herds can be saved and 
rendered profitable by vaccination and indi- 
cated corollary sanitary measures, and that 
the disease can be eradicated without sacri- 
ficing a profitable animal. But it can’t be done 
by vaccinating only the “calfhoods,” i.e., until 
they replace the producing herds. 

The cattlemen of the United States and 
Canada are anxious to get rid of brucellosis 
and keep it out of their herds. They are lead- 
ing the way. This was amply evident at a 
cattlemen’s meeting in Denver, which the 
writer attended in February where there was 
a universal demand for regulations under 
which this work can be handled. 


Go FHA 


Distomiasis of Cattle* 

The loss due to the liver fluke in cattle in 
this country is enormous. The condemnation 
of livers due to these parasites at the packing 
houses having federal inspection is 1.2% of 
all livers. For the whole United States this 
would mean one and one-half million livers. 
To this must be added loss of flesh, loss of 
milk, loss due to curtailed breeding and from 
mortality. The total loss is computed to be 
the equivalent of the loss of 10,000 animals 
annually. 

The snail host to the liver fluke is practically 
omnipresent in the coastal prairies of Texas. 
It lives at the edge of temporary pools, where 

*Notes from an address O. Wilford Olsen (B.A.I.), at the 
13th Annual Conference for the Louisiana Veterinary j, Medical 


Association by the Louisiana State University and A 
College, Feb. 16-17, 1944. 
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there is a great fluctuation of the water level. 
Cow tracks about the margin of temporary 
and permanent pasture ponds are a favorite 
habitat of the snail and the over-flow from 
watering troughs and flowing wells supplies a 
favorable site for its development. The borrow 
ditches along highways are artificial incu- 
bators for flukes. As many as 200 snails per 
square foot have been collected about the 
margin of ponds that were drying up. On an 

























































average, 0.5% of the snails carry the fluke are 
infection. dust: 
The snail eggs are laid in the temporary om 
pools where they hatch throughout the mild be be 
winters of the Gulf Coast region. The fluke impo 
eggs, which are passed in the droppings of the ucts 
cattle, hatch in the same pools with the tion. 
snails. ars 
The newly hatched animal is called a mira- seriot 
cidium; these penetrate the body of the snail have 
where, in the course of about seven weeks, inary 
they develop cercariae. A single miracidium Var 
may produce as many as 650 cercariae. The the er 
cercariae escape from the snail and quickly These 
encyst on vegetation or even upon the surface ary jc 
of the water. After encysting the cercariae are The 
ingested by cattle, whence they escape from man, | 
the intestine by penetrating the intestinal tion fe 
wall. They migrate to the liver and enter it mind - 
through the hepatic capsule. The adult stage briefly 
is developed within the liver. tion o! 
Carbon tetrachloride is an effective remedy also tl 
for flukes, but it is dangerous for cattle and ceived 
its use is inadvisable in these animals. The 
Hexachloroethane is a satisfactory treat- advanc 
ment for fascioliasis in cattle. It is best ad- broodir 
ministered in the form of an aqueous suspen- better 
sion as a drench. The suspension may be nutritic 
prepared as follows: Thoroughly mix 500 grams In 19 
of commercial (brown) or white hexachloro- ens anc 
ethane and 50 grams of powdered bentonite. § “ty inc 
To this mixture add slowly, with constant stir- Worth | 
ring, 750cc of water; the final mixing is ac- $49,130, 
complished with an electric kitchen mixer. § 396,000; 
This results in a suspension bulking 1000cc.  %9,000,0 
It may be administered with a dose syringe J 13,659,0( 
or by drenching, at the rate of 200cc for each Figures 
adult animal and 100cc for a calf. More than @ ‘Top we 
3700 animals have been treated in this way § {mer : 
with a loss of only six. The cattle treated in- J Instu 
cluded range stock of all types and kinds, § tis am 
young and old, fat and thin, weak and strong. § ™ the st 
The six that died were extremely debilitated, tty popu 
almost moribund when treated. Weak-animals @§ *lans w 
may go off feed for a day or two after treat- J ‘he lives 
ment. Vigorous animals are not visibly af- With 1 
fected. When given according to the above- # ‘dustry 
mentioned doses, hexachloroethane suspension # yp 
has proved highly effective in killing the com- is Ob 
mon liver fluke in cattle. m 
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Role of the Veterina- 


rian in Poultry 
Diseases” 


HE veterinary profession is constantly be- 
OP ing apprised of the fact that veterinarians 
are urgently needed to serve the poultry in- 
dustry. The need is obvious when we consider 
that the annual poultry mortality throughout 
the nation is estimated by several writers to 
be between 30 and 40%. Poultry raising is an 
important industry, producing vital food prod- 
ucts, and its needs demand serious considera- 
tion. The agricultural history of this country 
bears out the fact that diseases which have 
seriously threatened our livestock industry 
have been successfully controlled by the veter- 
inary profession. 

Various programs have been suggested for 
the eradication and control of poultry diseases. 
These have received wide publicity in veterin- 
ary journals and livestock publications. 

The veterinarian, as any other professional 
man, has the right to expect a just remunera- 
tion for his services. It is with this thought in 
mind that I believe it would be wise to discuss 
briefly the growth, size, wealth and distribu- 
tion of the poultry industry in California; and 
also the type of service this industry has re- 
ceived in the past. 

The poultry industry, aided greatly by rapid 
advances in the artificial incubation of eggs, 
brooding of chicks and poults, coupled with 
better management practices and advances in 
nutrition, has made a phenomenal growth. 

In 1942, this state produced 19,871,000 chick- 
ens and 3,137,000 turkeys. The California poul- 
tty industry produced in 1942 a cash crop 
worth $90,477,000 consisting of chicken eggs 
$49,130,000; chickens $10,987,000; broilers $6,- 
396,000; turkeys $18,964,000; and turkey eggs 
$5,000,000. On January 1, 1943, there were 
13,659,000 laying hens on California farms. 
Figures for 1943 are not yet available, but the 
trop was larger and its cash return to the 
farmer will exceed the 1942 figure. 

In studying the poultry industry of this state 
it is amazing to find that, of the 58 counties 
in the state 20 have a sufficiently sizable poul- 
tty population to support one or more veterin- 
arlans working exclusively with this branch of 
the livestock industry. 

With the commercialization of the poultry 
industry the disease problem became one of its 
Pag ee = Veterinary Conference San 
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greatest limiting factors. When this was first 
recognized the industry was overrun with 
many would-be poultry experts, quacks and 
medicine peddlers, and millions of dollars were 
spent for useless remedies. As this type of 
disease control proved, valueless, and research 
in poultry diseases began to reveal the fact that 
fowl pox, laryngotracheitis, pullorum disease, 
and such poultry parasites as coccidia, lice and 
roundworms could be successfully controlled, 
poultrymen began to seek better information 
and advice. 

Veterinarians, except in a very few locations, 
have not taken an active interest in poultry 
diseases. As a result of this situation there 
have developed a few laymen who have become 
quite proficient in aiding poultrymen with 
some of their disease problems. Some of these 
men are vaccinating birds for fowl pox and 
laryngotracheitis, and conducting the rapid 
whole blood agglutination test for pullorum 
disease. Further these men have acquired a 
good general understanding of the poultry in- 
dustry and its problems and have aided the 
poultrymen in some of their management 
problems. It may be that these laymen will 
figure prominently in future activities pertain- 
ing to poultry disease. They are now, in some 
instances, assisting the veterinarians much in 
the same manner as the nurse technician aids 
the physician. It would appear that the veter- 
inarian, with his training, can serve the indus- 
try in a manner that cannot be equalled by 
any other professional or lay group. This is 
true in spite of the fact that some laymen 
have demonstrated ability in vaccination and 
the rapid whole blood testing for pullorum 
disease. 

Services that the veterinarian can five the 
poultryman,; and the poultry industry’s great- 
est needs are: A prompt accurate diagnosis, 
sound practical advice and recommendations 
relative to poultry hygiene, sanitation, man- 
agement and nutrition. These needs are many 
and exacting and require a lot of thought, 
time, and study on the part of the veterinar- 











ian. He must not only become-familiar with 
the various poultry diseases, but must possess 
a wide knowledge of the poultry industry. 

That the veterinarian can serve the poultry 
industry in this way to the benefit of both has 
been demonstrated by the fact that, through- 
out the country and in this state, veterinarians, 
as research and public service veterinarians, 
practitioners and others, are working exclu- 
sively with poultry diseases. We have recently 
witnessed a definite increase in the number of 
practitioners in this state who are devoting 
part or full time to a poultry practice. The 
activities of such men have done much for the 
industry and have increased the demand for 
such veterinary services. 

Poultry diseases present a little different 
problem than other livestock diseases. This is 
due to the fact that the economic value of the 
individual bird is in most instances small, and 
does not justify individual treatment; and ex- 
perience has shown that the most successful 
way to control poultry disease is by preventive 
measures. 

The industry is located in various centralized 
districts throughout California and large num- 
bers of birds will be found in these areas. 
Various marketing associations, cooperatives 
and other allied industries, such as feed manu- 
facturers, egg sales agencies and hatcherymen, 
have brought together groups of poultrymen 
in these areas as business units, funtioning as 
a@ group. In many instances these organiza- 
tions are giving much financial aid to the 
poultrymen of their group or association, and 
developing policies for these groups and rep- 
resenting them in many ways. 

In recent years the leadership of such groups 
has become more progressive. They are inter- 
ested in better disease control methods and 
are definitely seeking better advice and infor- 
mation. This development affords the veter- 
inarian an unusual opportunity. For one thing, 
it offers a better opportunity for the establish- 
ment of disease control through a group—thus 
saving much time—as the development of such 
programs through the individuals is laborious, 
time consuming and expensive. Further, it 
could provide the veterinarian volume to work 
with, insuring a definite income for his serv- 
ices. 

The importance and newer knowledge of 
poultry diseases, particularly pullorum disease, 
has offered opportunities for several veterin- 
arians in this state to engage in poultry prac- 
tices, centered around well planned and organ- 
ized programs. These have proved beneficial 
to both the veterinarians and the industry. 

In 1939 the California State Department of 
Agriculture offered to the industry a voluntary 
official pullorum disease program, which is now 
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in operation in four areas in the state. There 
are approximately 230,000 birds entered in this 
program. Practicing veterinarians are used as 
inspectors for these areas. Committees in these 
areas, representing the poultrymen, have se- 
lected various veterinarians who after a writ- 
ten examination, have been approved by the 
State Department of Agriculture as official 
inspectors. They are paid by the poultrymen 
for their services and all arrangements for 
such services have been worked out between 
the various committees and the inspectors. 
To date all the inspectors are obtaining the 
same fee. 

The volume of work that such a progiam 
provides gives the poultryman a dependable 
service and the veterinarian a secured liveli- 
hood and it, also, affords him an opportunity 
to serve a single industry to the advantage of 
both. It further provides a complete veterinary 
service for the industry. 

The poultryman uses such veterinary service 
to secure prompt, accurate diagnoses and ad- 
vice in the prevention and control of his poul- 
try disease problems. He can obtain better 
biological products, advice as to their use and 
service in the administration of such products. 
This is equally true of the few drugs that are 
of value in the treatment of poultry diseases 
and parasites. 

As has been previously mentioned, the small 
economical value of individual birds necessi- 
tates that the veterinarians have a large num- 
ber to work with. To accomplish this much 
thought and planning must be given to any 
disease control program or project undertaken. 
As the result of such planning and organiza- 
tion the veterinarian has the knowledge as to 
when the greater part of the work is to be 
done. Therefore, he can arrange for a satisfac- 
tory crew to handle and assist him in his work. 

To give a concrete example of how this 
works out: last fall a veterinarian doing poul- 
try practice and conducting a large amount 
of blood testing was able to schedule a full 
day’s work for himself and a crew of four 
people for 90 consecutive working days. Not 
only did it benefit him, but it also aided the 
farmers in planning their work and securing 
the necessary labor to do the job. 

In many instances, ranches in a particular 
location were lined up for succeeding days s0 
that these ranchers could exchange help. This 
further provides a crew that is accustomed to 
working together and has developed speed in 
handling birds. In many instances blood sam- 
ples were obtained'from three to four thousand 
turkeys per day. 

In building a poultry practice the best ad- 
vertising is good service and the success 
attained. It is pleasing to note that in areas 


















Compa 












tality, 
weeks 
a grou 
those | 
partici 
disease 
To qu 
passed 
poults 
losses 1 
the mo 
weeks, 
time v 
those ¢ 
better ¢ 
farmer 
From 
Proxime 
tive on 1 
better y 
breeder 


are now 


I wou 








Practice 



































“INE JULY, 1944 289 
here where veterinarians have taken an active in- ganized groups of poultrymen. There is one 
this terest in poultry diseases, outstanding satis- area in this state where two veterinarians have 
d as faction has resulted. Some of these accomp- developed very successful poultry practices by 
hese lishments are improved ranches, better ranch working with individual poultrymen. In this 
a practices and better stock; in addition there area approximately five million chickens are 
vrit- has been a definite decrease in mortality from produced of which 90% are vaccinated by 
the disease. these veterinarians. They can do the job 
cial To illustrate what can be achieved in a well cheaper and more efficiently than the poultry- 
men organized progam, one project in this state man himself could do it. This has resulted 
- for might be mentioned where unusually satisfy- from their knowledge of the poultry industry, 
veen ing results have been obtained. In 1942 a of the way to handle the birds effectively, and 
tors. group of turkey growers in one large producing of how to conduct their practices in an or- 
- the area in this state experienced a very high mor- derly manner. Both veterinarians use an ex- 
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aken. Comparison of injurious effects of uncontrolled pullorum disease with the benefits resulting from the use of the 
niza- agglutination test and disposal of reactors. (From Misc. Pub. 349, U. S. Dept. of Agriculture.) 
as to tality, averaging 30%, in poults up to four perienced crew to help them handle the birds. 
to be weeks of age. The next year these growers, as_ In this area there are very few laymen doing 
isfac- a group, decided to purchase only poults from vaccination and other similar services. 
work. those breeding flocks the owners of which were It is also remarkable to note that no serious 
r this participating in the California official pullorum outbreaks of laryngotracheitis and fowl pox 
poul- § disease program i. e., pullorum passed flocks. have occurred in this area in recent years. 
nount To qualify for this grade they must have In closing I would like to leave with you the 
a full passed one complete test. There were 535,000 thought that probably in your own area there 
* four poults brooded on 89 different ranches and no _ is a considerable poultry population and that 
;. Not losses were traceable to pullorum disease and _ the poultry industry needs your services. Your 
d the @ the mortality from all causes, for the first four services to this industry can be of a definite 
suring § Weeks, averaged 12%. Losses up to marketing value to the poultrymen and to yourselves. To 
time were greatly reduced as compared to many of you this may be a new venture and, 
‘icular § those of the previous year. The birds were to undertake this new type of practice will 
ays so —f better developed and better finished and the require thoughtful study and investigation on 
. This § farmer received greater returns. your part. 
ned to From this project, in 1943, were selected ap- 
eed in @ Proximately 45,000 breeders, which were nega- 
i sam- @ tive on the first test for pullorum disease. With 
yusand # better management practices and housing of 
breeder birds, many of the breeders selected 
st ad- @ 4fe now in full production. 
uccess I would not want to intimate that poultry 
areas Mj Practices can be built only with the aid of or- 
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Clinical Reports 


Mushroom Poisoning in Cattle 

Plentiful rains in October, 1943, following a 
drought, caused a rank growth of mushrooms 
to spring up before the grass, which had been 
dried up, got started. Cattle ate these mush- 
rooms greedily and many were affected. Defe- 
cation was extremely painful because of the 
highly inflamed rectum which was raw and 
bled easily. Their temperatures were normal 
and appetites good. Two animals died after 
exhibiting symptoms of depression. All symp- 
toms disappeared and no more animals were 
stricken after they were taken off the pasture 
containing the mushrooms. 

Later an attempt was made, by Dr. Paul 
L. Rierly of the Louisiana State University, to 
poison a calf and a rabbit by gathering mush- 
rooms and feeding them. Neither animal would 
eat the mushrooms voluntarily and they were 
force fed. The calf was not affected, probably 
because it was not fed a sufficient quantity to 
poison it. The rabbit was nauseated after about 
four hours but showed no other symptoms 
until death which occurred in 48 hours. Ne- 
cropsy revealed gastroenteritis, red urine, 
dark-colored liver and ecchymotic hemor- 
rhages on the heart. 

H. A. BuRTON 

Alexandria, La. 


7 7 7 A 
Atypical Bladder Calculi of a Bitch 

October 28, 1943, a white and brown Pe- 
kingese bitch, four years of age, weighing 
5kg and in rather an emaciated condition, was 
presented for treatment. 

Anamnesis.—The owner complained that his 
dog had been having difficulty in micturating; 
she dribbled quite frequently and displayed a 
great deal of pain with each effort. He had 
first noticed these symptoms about a year pre- 
viously while living in Colorado Springs. The 
dog was immediately taken to a small animal 
clinician and a very small calculus was re- 
moved by way of the urethra. This seemed to 
bring immediate relief. She appeared to do 
well for two or three months; when suddenly, 
she began to show the same symptoms again, 
although not so severe. However, they grew 
more severe until finally she was in such con- 
tinual pain that it was almost impossible for 
her to move about normally. 

The present owner raised the bitch from the 
time she was two weeks of age. He had started 
her on milk and bread. Later, she had been fed 
scraps from the table. From 1941 until the 
present date her feed consisted entirely of a 
commercial dog food. 
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Diagnosis—In an X-ray photograph, taken 
through the pelvic region, there appeared to 
be a solid black mass occupying the entire 
bladder. The presence of such a mass was con- 
firmed by manual palpation of the bladder 
through the abdominal wall. Urinary calculi 
were identified. 

Prognosis.—Guarded. 

Treatment.—The bitch was placed on the 
table in dorsal recumbency. The field of opera- 


Above: The bitch and the calculi removed from her 
bladder. Below: “Close-up” of the calculi 





tion, just anterior to the pubis, was shaved and 
properly disinfected. Ether was administered. 
An incision was made approximately three 
inches in length so that the bladder was well 
exposed. Small hemorrhages were controlled 
by hemostats. The bladder was sufficiently 
wrappéd with gauze to prevent urine from 
flowing into the abdominal cavity, and an 
incision was made through the walls where 
blood vessels show the fewest anastomoses. 
However, after incision it was found that the 
original opening was not large enough to allow 
the removal of the unusually large calculi, s0 
it was enlarged. When the bladder was opened 
viscid, foul and cloudy urine escaped. Seven 
large calculi were removed with surgical for- 
ceps. A thorough search was made for smaller 
stones but none were found. 
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A double row of catgut sutures (Lembert) 
were used to bring the serous coats in direct 
apposition. They were placed close together to 
prevent urine escaping while adhesions were 
forming. The laparotomy wound was sutured 
in the usual manner, urea powder was sprinkled 
upon the operative area and the wound care- 
fully bandaged. The animal was immediately 
given 21 grains of sulfathiazole followed by 7.7 
grains every four hours for three days. An un- 
eventful recovery followed. 

Discussion 

Occurrence.—Urinary calculi (uroliths) are 
formed in the renal pelvis, ureters, urinary 
bladder and urethra. Calculi cause more dis- 
turbances in a dog than in any other small 
animal. According to some authorities the 
cause of urinary calculi is yet to be discovered, 
however, some of the following factors are 
believed to contribute a great deal to mal 
conditions: 

1. Local disturbances in urinary organs. In 
such a case there will be found degenerative 
changes from products of the urine (uric acid) 
leading to necrosis of the cells. These products 
become the nuclei around which the salts are 
deposited to form the calculi. 

2. Disturbances of metabolism in which there 
is a larger than usual quantity of material 
eliminated in the urine in the form of phos- 
phates, carbonates and oxalates (calcium and 
ammonium oxalates). The excess of these salts 
is deposited around the organic nucleus, lead- 
ing to a calculus. 

It is assumed by some authorities that, per- 
haps, certain types of bacteria, such as 
Escherichia coli, may favor the formation of 
calculi. The bacterial invasion of the bladder 
is believed by some to be facilitated by a vita- 
min A deficiency. The protective colloids in 
the urine may flocculate under these condi- 
tions and aid in the cohesion of the precipi- 
tated salts, or bacteria themselves, together 
with the products of the inflammation caused 
by them, may form the nuclei of such calculi. 

Chemical Composition.—Each species of do- 
mestic animal has its chemically character- 
istic uroliths. In the carnivora they usually 
consist of calcium carbonate, phosphate and 
urate, sodium and ammonium urate or am- 
monium-magnesium phosphate. 

Pathogenesis —Urinary calculi are danger- 
ous, chiefly because they may incite an in- 
flammatory reaction and may occlude the 
urinary passages. This may result in grave 
conditions such as retention of the urine with 
its accompanying uremia, dilation and rupture 
of the bladder if the urethra be involved, or 
Conversion of the kidney into a thin-walled 
sac (hydronephrosis) if the ureter be ob- 
structed. 
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Symptoms.—The acid concretions do not, as 
a rule, produce any marked symptoms, except 
as they impede the flow of the urine. 

The large alkaline stones cause most of the 
predominant lesions of clinical vesical lithiasis. 
Usually they are the ones that require radical 
treatment. There will be catarrhal inflamma- 
tion of the bladder and pus cells in the urine. 
Micturation will be painful with only small 
quantities of urine passed. Constant dribbling 
of the urine is the most common symptom. 

Examination of the bladder is necessary to 
determine the presence of calculi. This may be 
accomplished either digitally through the rec- 
tum or by abdominal palpation er laparotomy. 

Prognosis.—When cases are taken early, be- 
fore systemic disturbances from absorption of 
urine, etc., occur, the prognosis is usually fa- 
vorable. However, the local disturbance in the 
bladder produced by the calculi should be 
taken into consideration, for sometimes seri- 
ous lesions, difficult to heal, may be found in 
the mucosa. 

Harry E. CHILEs. 

Topeka, Kans. 


A 7 v 
Comminuted Fracture of the 
Mandible in a Dog 
A brown mongrel (poodle-type) male, 14 
years of age, was presented for treatment 
August 22, 1943, two days following an injury 


Figure 1 


received in an automobile accident. The obvi- 
ous injury was a comminuted compound frac- 
ture of the mandible. The fracture (Fig. 1) 
was just posterior to each canine and exposed 





the root of one tooth. Numerous cinder par- 
ticles were embedded in the fracture area with 
consequent soft tissue necrosis and involve- 
ment of the fractured ends of the bones. 

Systemically, the dog showed marked de- 
pression and dyspnea. The temperature was 
102°F. and the pulse accelerated. The erythro- 
cyte count was 2.4 million and the leucocyte 
count 29,200. Sixty cubic centimeters of whole 
blood (anticoagulant heparin) was given in- 
travenously and 25% glucose per os as re- 
quired. 

Nembutal anesthesia was administered and 
the fractured area exposed. Débridement was 
necessary for, the soft tissue and the frac- 











Figure 2 


tured ends were curretted. The wound was 
irrigated with a 1 to 2000 solution of tyrothri- 
cin. An aluminum plate was shaped to the 
contour of the mandible extending from the 
incisors to a point beneath the last molar. 
Holes were drilled in the plate to coincide 
with the interdental spaces of the premolars 
2nd and 8rd, 3rd and 4th, 4th premolar and 
ist molar, and 1st and 2nd molars. In addi- 
tion two holes were drilled in the floor of the 
incisor portion of the mandible and two more 
just anterior to these. No. 20 gauge stainless 
steel wire was used in fixing the plate to the 
mandible. At this point the mandibular area 
was clipped and thoroughly washed with soap 
and water. A leather pad was used to cushion 
the attachment of plate to mandible. Using 
a straight Mayo intestinal needle the wire 
was passed from the plate dorsally to a point 
lingually and opposite an interdental space. 
The wire was then passed through the inter- 
dental space buccally and then ventrally 
through a hole in the plate. When all wires 
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were passed there were four on either side 
posteriorally and two fixing the anterior 
fractured portion. Apposition of the fractured 
ends was then possible. The wires were knotted 
snugly, completing the immobilization. 

Following a blood transfusion the erythro- 
cyte count returned to five million while the 
leucocyte count gradually fell from 27,500 to 
5,000 in eight days. No chemotherapy was em- 
ployed other than irrigation with the tyroth- 
ricin solution. A fluid diet was given the first 
three days and then a semi-solid diet for the 
remainder of the convalescence. 

Three weeks after it was applied the plate 
was removed as sufficient healing to maintain 
normal mandibular contour was evident by 
that time. However, at certain points in the 
healing area it was possible to remove small 
necrotic bone fragments. In two days a small 
swelling developed below the fracture. Drain- 
age was established and a small amount of 
purulent fluid expressed. On probing a se- 
questrum was located and removed. After irri- 
gation with 1:2000 tyrothrycin solution re- 
covery was uneventful (Fig. 2) being complete 
about five weeks subsequent to the accident. 


R. L. BuRKHART 
New Brunswick, N. J. es 


ee. A ee 

Choosing a Location for Practice 

One of the foremost problems in a senior 
veterinary student’s mind just before gradua- 
tion is, What shall I do when I graduate? I 
know that was my problem and the problem 
of many others in our graduating class. 

Many go into government work, some have 
a member of their immediate family in veter- 
inary service with whom they can associate. 
However, many less fortunate have to choose 
a location. 

My advice based upon my own experience is 
to choose a small city having a sustaining in- 
dustry with a considerable amount of agricul- 
ture in the surrounding country. In such a 
locality, a considerable number of families 
have a family cow or two which constitutes a 
regular source of income to the practitioner. 
There are also hunting enthusiasts and dog 
breeders whose pointers, setters, hounds, re- 
trievers, etc., require our services. And, as else- 
where, there are always the pet dogs and cats 
which need our ministrations every so often. 

In my opinion, the first citizen to contact 
when locating in a community is the county 
health officer or local health department offi- 
cial. One can inquire as to the extent of the 
meat and milk inspection of the town. If there 
are no provisions made for either, the health 
officer may soon devise some plans for having 
this work done and that will afford an oppor- 
tunity for the veterinarian. In my own case 
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it resulted in an immediate appointment to 
the position of city meat inspector and sup- 
plied a modest but regular income and, per- 
haps, what is more important, this served as 
a means for getting acquainted. 

Another source of income that will soon 
develop is the testing of cattle for tuberculosis 
and brucellosis. Testing cattle also offers a fine 
opportunity to meet another group of citizens 
—farmers, dairymen and stock raisers of the 
locality. This official cattle testing is work that 
the empirics can’t touch. 

Practically all the empirics in my commun- 
ity are old men who are gradually passing out 
of the picture. Most of them have taken, at 
some time, a correspondence course in veter- 
inary medicine and have picked up a few pre- 
scriptions and “receipts” for the different ail- 
ments. Since they were already in business 
when the veterinary practice law was enacted, 
they were given a permit to continue practice. 
Some of them are fairly competent. We have 
one empiric here who has practiced for 35 
years and another who has had 40 years ex- 
perience. Quite a bit of knowledge can be 





Choose a small city with considerable agriculture in the 
surrounding country 


picked while dealing with livestock for that 
length of time. 

My particular locality at one time was the 
largest yellow pine lumber center in the world 
and large sawmills were located here. Quite a 
humber of horses, mules and oxen were kept 
in the woods and at the mills. One of the 
empirics looked after all the horses and mules 
for the mills and gleaned quite a bit of useful 
information from his experience. After the 
mills were moved he went into general prac- 
tice, where he sometimes gets into deep water. 

In the 41% years that I have been practicing 
in Laurel, I have encountered these empirics 
pretty often. However, they don’t hurt my 
Practice and frequently help me by turning 
calls my way, admitting that “they are not 
up on these new-fangled treatments and reme- 
dies” which produce quicker and surer results 
than the old empiric remedies. 
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If the prospective veterinarian is looking for 
a location for general practice, he can invari- 
ably get his wish in a place of this type. There 
are numerous such locations. 

We never know what to expect in such a 
varied practice. We may be called to treat a 
cow with milk fever, then a dog with a frac- 
tured leg, a mule with spasmodic colic, or to 
deliver a calf or a litter of puppies, all during 
one day of practice. 

As a rule, collections are pretty good in a 
small community. The good veterinarian is 
considered a valuable asset to his community 
and is treated as such. 

I haven’t mentioned the County Agent. One 
should call upon him early. If he is inclined to 
be co-operative he can be very helpful to a new 
veterinarian. The veterinarian can and should 
be helpful to him also. If he is not inclined to 
be co-operative, it is unfortunate, but that 
does not justify one in starting a fight with 
him or speaking disparagingly about him. 
There are obstacles enough in starting a new 
practice without developing unnecessary ones. 

Therefore, I believe, if a senior student is 
looking for a location, he could not go wrong 
by choosing a location in a small community 
possessing at least one thriving industry which 
affords regular employment to a considerable 
number of the citizens. 


H. B. TITe 
Laurel, Miss. 


CPR OF 
Dog Survives 24 Days’ Fast | 

Mr. M. C. Green, a client of mine who owns 
25 hunting dogs, was hunting with some neigh- 
bors 16 miles north of the city one night. One 
of his pack of hounds “Nelson Eddy” disap- 
peared and although a search was made he 
could not be located. As he did not return 
home the next day; on the second day of his 
absence, Mr. Green:made a systematic search 
of the countryside and notified all residents 
of his loss. 

Just 24 days after his former hunt, Mr. 
Green, with the same party, was again hunt- 
ing in the same area. His attention was at- 
tracted by a faint howl and investigation dis- 
covered Nelson Eddy at the bottom of a dry, 
abandoned well. Except for having lost be- 
tween 30 and 40 pounds of weight, the hound 
was in good condition. Mr. Green has hunted 
for 65 years but says the greatest thrill he has 
ever experienced on a hunt was seeing Nelson 
Eddy coming out of that pit. It is reasonably 
certain the dog had no food during his im- 
prisonment and doubtful that he was able to 
get any appreciable amount of water from 
such rainfall as fell into the well. 

Don KITCHEN 
Greenville, S. C. 
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Book Reviews 


Taber’s Cyclopedic Medical Dictionary 
including a Digest of Medical Subjects—Medi- 
cine, Surgery, Nursing, Dietetics and Physical 
Therapy—by Clarence Wilbur Taber and 14 as- 
sociates. Second Edition, 1488 pages, 273 illus- 
trations. Published by F. A. Davis Company, 
Philadelphia, 1944. Price $3.00. : 

The first edition of this work proved quite 


popular with veterinarians. The new edition, 
which has been entirely rewritten, contains 
more than twice as many words and yet sells 
at the same low price as the former edition. 

This work is a dictionary of medical sub- 
jects as well as of medical terms—a medical 
encyclopedia and medical lexicon in one. Fea- 
tures claimed for it are: 

It contains every important medical word— 
more than 50,000 medical terms. 

Capitalization is indicated for all words. 

More than 99% of the vocabulary words are 
respelled for pronunciation. 

The derivation of practically all vocabulary 
words is given. 

The definitions are complete, concise and 
set off in a separate paragraph from the addi- 
tional information which is given. With im- 
portant words a collateral list, containing all 
words pertaining to the same subject, is given. 

vy if A gv 
Virus Diseases in Man, Animal and 
Plant. By Gustav Seiffert. Translated by Marion 
Lee Taylor, Ph.D. 332 pages. Published by Philo- 


sophical Library, New York, 1944. Price $5.00. 
This work, a survey and reports covering the 


major research work done on viruses during 
the last decade, is stated to have been pub- 
lished upon the recommendation of the Na- 
tional Research Council. The description of 
diseases of plants comprises only a dozen 
pages but all important virus diseases of man 
and animals are discussed, many quite briefly. 

The literature about viruses and virus dis- 
eases has increased greatly in recent years 
and the author finds the virus question so 
much in a state of flux, uncertain and un- 
clarified, that even the significance of publi- 
cations cannot always be judged correctly. He 
poses more questions than he answers. 

The illogically coined word “vira” is used 
with annoying frequency and, as if that were 
not distressing enough, the author states that 
“the word ‘vira’ is today generally used for 
the plural [of virus].” Of course such is not 
the case. 

The discussion of the virus diseases of ani- 
mals is quite comprehensive—all the impor- 
tant ones at least receiving consideration. The 
failure to mention the Kelser vaccine for the 
prevention of rinderpest, although older and 
less effective measures are discussed, is puz- 
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zling. The discussion of hog cholera contains 
a number of errors and neither crystal violet 
nor tissue vaccine are mentioned. 
4va¢f 

What Dog Is That? By Walter Edward 
Blythe with descriptive text by Joseph Nathan 
Kane. 60 pages, 122 illustrations. Published by 
Greenburg, New York, 1944. Price $1.00. 

This is an identification manual for all 


breeds of dogs recognized by the American 
Kennel Club. The illustrations, which includes 
the head of an animal typical for each breed, 
were drawn by an artist whose hobby is dogs. 
The descriptive matter concerning each breed 
(50 to 100 words) is condensed and gives his- 
tory, uses, type of coat, colors, shape of head, 
height and weight and other description 
deemed pertinent by the author. 

The object of this volume is to enable one 
to classify as to breed, any dog that he sees. 





Any book reviewed in these pages, or any other 
book if available, may be obtained by remitting the 
published price to VETERINARY MEDICINE, 7632 S. 
Crandon Ave., Chicago 49. Bulletins and Circulars 
should be requested direct from the address given in 
the notice. Generally they are supplied free unless 
a price is stated. 











The New Chemical Formulary VI. By a 
board of 75 editors; H. Bennett, F.A.I.C., Editor 
in Chief. 636 pages. Chemical Publishing Com- 
pany, Inc., 1943. Price $6.00. 

The publisher states that this work “con- 


tains thousands of the latest tested formulae 
from every important industry.” The reviewer 
doubts that even the Editor in Chief knows 
how many formulae this book contains. “Thou- 
sands” seems a conservative enumeration. The 
formulae include those for adhesives, bever- 
ages, cosmetics, drugs, emulsions, farm and 
garden specialties; food products, hides, leather 
and fur, inks and marking materials; lubri- 
cants and oils, construction materials, metals 
alloys and their treatment; paint, varnish, 
lacquer and other coatings; paper, photogra- 
phy, polishes and abrasives; pyrotechnics and 
explosives, rubber, resins, plastics and waxes; 
soaps and cleaners, textiles and fibers and 
hundreds of miscellaneous, such as formulae 
for making artificial fish bait, artificial teeth, 
mustache and eyes; finger print powder and a 
thief detector; for making small animals 
transparent, meerschaum, yeast nutrient, and 
a feather preservative. It almost seems one 
would be safe in offering a prize for the name 
of anything for which the formula is not 
given. 

A distinctive feature is a list of manufac- 
turers from whom the materials named in the 
formulas may be obtained. 





